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(54) PANEL DRIVE CONTROLLER, WRISTWATCH TYPE INFORMATION DEVICE, PORTABLE 
DEVICE, AND PANEL DRIVE CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To drive an LCD panel and 
an organic EL panel without providing drivers exclusive 
to these two panels, respectively. 
SOLUTION: A controller of a panel driver 107 
discriminates which display color should be used to 
display information to be displayed, and the controller 
indicates a driving method corresponding to this display 
color to a driving method control circuit 107b and 
indicates a driving voltage corresponding to the display 
color to a driving voltage control circuit 107c. The 
driving method and the driving voltage suitable for the 
display color are selected by the above processing, and 
as a result, an CD 1 1 2 and an organic EL panel 1 1 1 can 
be simultaneously driven by one panel driver 107. 
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CLAIMS 



IClaim(s)] 

[Claim l] It is the panel actuation control unit which is equipped with the following and characterized by 
said liquid crystal panel control means and said organic EL panel control means controlling said 
actuation based on drive frequency supplied by said frequency supply means. A liquid crystal panel 
control means which controls actuation of the panel concerned by impressing alternating voltage to a 
liquid crystal panel An organic EL panel control means which controls actuation of the panel concerned 
by impressing alternating voltage to an organic electroluminescence (Electro Luminescence) panel A 
frequency supply means to supply drive frequency required in order to make it display without the panel 
concerned dickering an object for a display to said liquid crystal panel control means and said organic EL 
panel control means, when alternating current actuation of said organic EL panel is carried out 
(Claim 2] Drive frequency which said frequency supply means supplies in a panel actuation control unit 
according to claim I is a panel actuation control unit characterized by being twice [ about ] the drive 
frequency usually needed since a liquid crystal panel drives. 

ICIaim 3] Drive frequency which said frequency supply means supplies in a panel actuation control unit 
according to claim 1 is a panel actuation control unit characterized by being the frequency of 50Hz or 
more. 

ICIaim 4] It is the panel actuation control unit which is equipped with the following and characterized by 
said liquid crystal panel control means and said organic EL panel control means controlling said 
actuation based on said supplied driver voltage. A liquid crystal panel control means which controls 
actuation of the panel concerned by impressing alternat ing voltage to a liquid cryst al pane! An organic EL 
panel control means which controls actuation of the panel concerned by impressing alternating voltage to 
an organic EL panel which displays a single color A voltage supply means to supply driver voltage which 
can carry out on off control of the both sides of said liquid crystal panel and said organic EL panel by 
common actuation method to said liquid crystal panel control means and said organic EL panel control 
means 

ICIaim 5.1 Driver voltage supplied by said common actuation method and said voltage supply means in a 
panel act uation control unit according to claim 4 is a panel actuation control unit characterized by having 
become sullied in said single color displayed on said organic EL panel. 

I Chi i m (i| It is the panel actuation control unit which is equipped wilh the following and characterized by 
said liquid crystal panel control means and said organic EL panel control means controlling said 



actuation by actuation method directed by said actuation method directions means based on driver 
voltage supplied by said driver voltage supply means. A liquid crystal panel control means which controls 
act nation of the panel concerned by impressing alternating voltage to a liquid crystal panel An organic EL 
panel control means which controls actuation of the panel concerned by impressing alternating voltage to 
an organic EL panel which displays two or more colors An actuation method selection means to choose 
driver voltage and an actuation method for driving said liquid crystal panel and said organic EL panel 
according to a foreground color displayed by said organic EL. panel A driver voltage supply means to 
supply driver voltage chosen by actuation method directions means to direct an actuation method chosen 
by said actuation method selection means to said liquid crystal panel control means and an organic EL 
panel control means, and said actuation method selection means to said liquid crystal panel control 
means and an organic EL panel control means 

[Claim 7] It is the panel actuation control unit characterized by to choose an actuation method of a duty 
ratio of having been suitable for driving a foreground color displayed by said organic EL panel, from 
actuation methods of a duty ratio that plurality differs while choosing driver voltage suitable for driving a 
foreground color displayed by said organic EL panel from driver voltages of magnitude from which, as for 
said actuation method selection means, plurality differs in a panel actuation control unit according to 
claim 6. 

[Claim 8] The wrist watch mold information machines and equipment which carried a liquid crystal panel 
by which actuation control is carried out with a panel actuation control unit and said panel actuation 
control unit given in any 1 of claims 17, an organic EL panel by which actuation control is carried out 
with said panel actuation control unit, a power unit which supplies a power supply to said panel actuation 
control unit, and a clock feeder which supplies a clock signal required in order that the equipment 
concerned may perform actuation control to said panel actuation control unit. 

ICIaim 9] A pocket device which carried a liquid crystal panel by which actuation control is carried out 
with a panel actuation control unit and said panel actuation control unit given in any 1 of claims 1*7, an 
organic EL panel by which actuation control is carried out with said panel actuation control unit, a power 
unit which supplies a power supply to said panel driving gear, and a clock feeder which supplies a clock 
signal required in order that the equipment concerned may perform actuation control to said panel 
driving gear. 

[Claim 1.0] A panel actuation control met hod characterized by providing the following. A frequency supply 
step which supplies drive frequency required in order to make it display without the panel concerned 
Hickering an object for a display when alternat ing current actuation of the organic EL panel is carried 
out, A liquid crystal panel actuation control slop which controls actuation of the panel concerned by 
impressing alternating voltage to a liquid crystal panel based on said supplied drive frequency An organic 
EL panel actuation control step which controls actuation of the panel concerned by impressing 
alternating voltage to an organic EL panel based on said supplied drive frequency 

ICIaim 1 1 1 Drive frequency which said frequency supply step supplies in a panel actuation control method 
according to claim 10 is the panel actuation control method characterized by being twice I about, I the 
drive frequency usually needed since a liquid crystal panel drives. 

(Claim 12| Drive frequency which said frequency supply step supplies in a panel actuation control method 
according to claim 10 is the panel actuation control method characterized by being the frequency of oOl 1/ 
or more*.. 



[Claim 13] A panel actuation control method characterized by providing i.he following. A voltage supply 
step which supplies driver voltage which can carry out on -off control of the both sides of a liquid crystal 
panel and an organic EL panel which displays a single color by common actuation method A liquid crystal 
panel actuation control step which controls actuation of the panel concerned by impressing alternating 
voltage to said liquid crystal panel based on said supplied driver voltage An organic EL panel control step 
which controls actuation of the panel concerned by impressing alternating voltage to said organic EL 
panel based on said supplied driver voltage 

[Claim 1.4] Driver voltage supplied by said common actuation method and said voltage supply step in a 
panel actuation control method according to claim 13 is the panel actuation control method characterized 
by having become settled in said single color displayed on said organic EL panel. 

[Claim 15] A panel actuation control method characterized by providing the following. An actuation 
method selection step which chooses driver voltage and an actuation method for driving an organic EL 
panel and a liquid crystal panel concerned according to a foreground color displayed by organic EL panel 
which can display two or more colors A driver voltage supply step which supplies driver voltage chosen by 
said actuation method selection step A liquid crystal panel actuation control step which controls actuation 
of the panel concerned by impressing alternating voltage to said liquid crystal panel based on said 
selected actuation method and said supplied driver voltage An organic EL panel control step which 
controls actuation of the panel concerned by impressing alternating voltage to said organic EL panel 
based on said selected actuation method and said supplied driver voltage 

[Claim 16] It is the panel actuation control method characterized by to choose the actuation method of a 
duty ratio of being suitable for driving a foreground color displayed by said organic EL panel, from the 
actuation methods of a duty ratio that plurality differs while choosing the driver voltage suitable for 
driving a foreground color displayed by said organic EL panel from the driver voltages of magnitude from 
which, as for said actuation method selection step, plurality differs in a panel actuation control method 
according to claim 1 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
10001] 

[The technical field to which invention belongs] This invention relates to the panel actuation control 
method for driving wrist watch mold information machines and equipment equipped with the panel 
actuation control unit for driving a liquid crystal panel and an organic EL panel, and this panel actuation 
control unit, a pocket device, and a liquid crystal panel and an organic EL panel. 
[0002] 

(Description of the Prior Art] As a thin display unit, the liquid crystal panel (referred to as LCD Liquid 
Crystal Display and the following) is known. While this LCD has the merit of driving with a low power, it 
has the defect that an angle of visibility is narrow. 

10003] There is an organic electroluminescence (ElectroLuminescence) panel as a display which has 
improved the defect of such LCD. Although the development to current and utilization is progressing 
about this organic EL panel, that reasonable big feature is a spontaneous light type display. For this 
reason, it does not have an angle of visibility dependency like LCD, but is in the limelight as a suitable 
next-generation display for a pocket device like especially a wrist watch and a cellular phone. 
[0004] However it has the problem that power consumption (especially consumed electric current) of an 
organic EL panel is large, and let it be a future technical technical problem to improve this. For example, 
in LCD of a common digital watch, it of an organic EL panel is set to about 1mA to the consumed electric 
current being about ImieroA. That is, the organic EL panel needs the about 1000 times as much 
consumed elect ric current as LCD of the same size, and if it takes into consideration the capacity of. the 
cell carried in the wrist watch, it will become the count which will use up cell capacity in several days at 
the time of organic EL panel luminescence. 

10005] So. in t he actual condition, even if it carries an organic EL panel in a pocket device, the operation 
of expressing informat ion only as a certain limited timing rather than always displaying information on 
this organic EL panel can be considered. Both LCD and an organic EL panel are carried to the pocket 
device equipped with the schedule function manager, and LCD is made lor a user like time information to 
always display the always needed information, and to display the message which reports the schedule on 
an organic EL panel, if an example is given only when a schedule comes. The power consumed by the 
organic EL panel will be reduced as much as possible by this. 

lOOOGl Hero, the difference in the actuation method of LCD and an organic EL panel is explained. 
Alternating voltage is made to impress and drive generally to LCD. It is because the phenomenon of 



polarization will be caused and the engine performance will deteriorate, if it continues impressing direct 
current voltage to LCD. Then, in the case of the digital clock, as an actuation method of LCD, the method 
which impresses an alternating current wave form with a frame frequency of about 25-60Hz is adopted,, 
for example. On the other hand ; direct current voltage is made to impress and drive to an organic EL 
panel. This is because the organic EL panel is equipped with the property of emitting light by continuing 
passing the current of the fixed direction. From the difference in such an actuation method, the exclusive 
driver which can impress direct current voltage to an organic EL panel on the other hand using the 
exclusive driver which can impress alternating voltage to LCD is used. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, when it is going to carry both LCD and an organic 
EL panel in a pocket device, the exclusive driver for driving these is needed, respectively, and causes the 
manufacturing cost of a pocket device, and buildup of a manufacturing process. Moreover, in a quite small 
pocket device like especially a wrist watch, how the loading space of each I these I exclusive driver is 
secured will also pose a problem. 

[0008] This invention aims at offering the panel actuation control unit which can drive these two panels, 
wrist watch mold information machines and equipment, a pocket device, and the panel actuation control 
method, without being made under such a background and having LCD and each exclusive driver of an 
organic EL panel. 
[0009] 

[Means for Solving the Problem] In order to solve a technical problem mentioned above, the 1st 
configuration of this invention A liquid crystal panel control means which controls actuation of the panel 
concerned by impressing alternating voltage to a liquid crystal panel, and by impressing alternating 
voltage to an organic electroluminescence (Electro Luminescence) panel As opposed to an organic EL 
panel control means which cont rols actuation of the panel concerned, and said liquid crystal panel control 
means and said organic EL panel control means A frequency supply means to supply drive frequency 
required in order to make it display without the panel concerned flickering an object for a display when 
alternating current actuation of said organic EL panel is carried out is provided. Said liquid crystal panel 
control means and said organic EL panel control means are characterized by controlling said actuation 
based on drive frequency supplied by said frequency supply means. Drive frequency required in order w 
make it display without the panel concerned flickering an object for a display according to this 
conllguration ; when alternating current actuation of the organic EL panel is carried out is supplied to a 
liquid crystal panel control means and an organic EL panel control means. A liquid crystal panel control 
means controls actuation of the panel concerned by impressing alternating voltage to a liquid crystal 
panel based on this drive frequency. An organic EL panel control means Actuation of the panel concerned 
is controlled by impressing alternating voltage to an organic EL panel based on this drive* frequency. 
|0(.) 10] Moreover, since a liquid crystal panel drives, drive frequency to which said frequency supply 
means supplies the 2nd configurat ion of this invention in the 1 st configuration is characterized by being 
twice I about I the usually needed drive frequency. 

1 00 111 Moreover, drive frequency to which said frequency supply means supplies the 3rd configuration of 
l his invention in the 1 st configurai ion is cha rneieri/od by being the frequency of 501 1/ or mure. 
|()012| The A\h configuration of this invention moreover, by impressing alternating voltage to a liquid 
crystal panel Hy impressing alternating voltage* to an organic EL panel which displays a liquid crystal 



panel control means which controls actuation of the panel concerned, and a single color As opposed to an 
organic EL panel control means which controls actuation of the panel concerned, and said liquid crystal 
panel control means and said organic EL panel control means A voltage supply means to supply driver 
voltage which can carry out onoff control of the both sides of said liquid crystal panel and said organic EL 
panel by common actuation method is provided. Said liquid crystal panel control means and said organic 
EL panel control means are characterized by controlling said actuation based on said supplied driver 
voltage. According to this.configuration, driver voltage which can carry out on-off control of the both sides 
of a liquid crystal panel and an organic EL panel by common actuation method is supplied to a liquid 
crystal panel control means and an organic EL panel control means, and a liquid crystal panel control 
means and an organic EL panel control means control said actuation based on supplied driver voltage. 
[0013] Moreover, driver voltage to which the 5th configuration of this invention is supplied by said 
common actuation method and said voltage supply means in the 4th configuration is characterized by 
having become settled in said single color displayed on said organic EL panel. 

[0014] The 6th configuration of this invention moreover, by impressing alternating voltage to a liquid 
crystal panel By impressing alternating voltage to an organic EL panel which displays a liquid crystal 
panel control means which controls actuation of the panel concerned, and two or more colors It responds 
to a foreground color displayed as an organic EL panel control means which controls actuation of the 
panel concerned by said organic EL panel. An actuation method selection means to choose driver voltage 
and an actuation method for driving said liquid crystal panel and said organic EL panel, Driver voltage 
chosen by actuation method directions means to direct an actuation method chosen by said actuation 
method selection means to said liquid crystal panel control means and an organic EL panel control means, 
and said actuation method selection means A driver voltage supply means to supply said liquid crystal 
panel control means and an organic EL panel control means is provided. Said liquid crystal panel control 
means and said organic EL panel control means It is characterized by controlling said actuation by 
actuation method directed by said actuation method directions means based on driver voltage supplied by 
said driver voltage supply means. While according to this configuration driver voltage and an actuation 
method for driving said liquid crystal panel and said organic EL panel are chosen and a selected actuation 
met hod is directed to a liquidcrystaLpanel control means and an EL panel control means according to a 
foreground color displayed by organic EL panel, selected driver voltage is supplied to a 
liquid crystal-panel control means and an organic EL panel control means, and a liquid crystal panel 
control means and an organic EL panel control means control panel actuation by directed actuation 
met hod based on supplied driver voltage. 

[0015] Moreover, the 7th configuration of this invention is characterized by to choose the actuation 
met hod of a duty ratio of being suitable for driving a foreground color displayed by said organic EL panel, 
from actuation methods of a duty ratio that plurality differs while it chooses driver voltage suitable for 
driving a foreground color displayed by said organic EL panel from driver voltages of magnitude from 
which, as for said actuation method selection means, plurality differs in the 6th configuration. 
10016] Moreover, the 8th configuration of this invention is the wrist watch mold information machines 
and equipment which carried in the liquid crystal panel by which actuation control is carried out with a 
panel actuation control unit, and said panel actuation control unit of any 1 of the 1st - the 7th 
configuration, the organic EL panel by which actuation control is carried out with said panel actuation 
control unit, l ho power unit which supply a power supply to said panel actuation control unit, and the 



clock feeder which supply a clock required in order that the equipment concerned may perform actuation 
control to said panel actuation control unit. 

[0017] Moreover, the 9th configuration of this invention is the pocket device which carried a liquid crystal 
panel by which actuation control is carried out with a panel actuation control unit and said panel 
actuation control unit of any 1 of the 1st - the 7th configuration, an organic EL panel by which actuation 
control is carried out with said panel actuation control unit, a power unit which supplies a power supply 
to said panel driving gear, and a clock feeder which supplies a clock required in order that the equipment 
concerned may perform actuation control to said panel driving gear. 

[0018] Moreover, a frequency supply stop which supplies drive frequency required in order to display the 
10th configuration of this invention without the panel concerned flickering an object for a display, when 
alternating current actuation of the organic EL panel is carried out, By impressing alternating voltage to 
a liquid crystal panel based on said supplied drive frequency It is characterized by providing a liquid 
crystal panel actuation control step which controls actuation of the panel concerned, and an organic EL 
panel actuation control step which controls actuation of the panel concerned by impressing alternating 
voltage to an organic EL panel based on said supplied drive frequency. Drive frequency required in order 
to make it display without the panel concerned flickering an object for a display according to this 
configuration, when alternating current actuation of the organic EL panel is carried out is supplied, and 
while controlling actuation of the panel concerned by impressing alternating voltage to a liquid crystal 
panel based on this drive frequency, actuation of the panel concerned is controlled by impressing 
alternating, voltage to an organic EL panel based on this drive frequency. 

[0019] Moreover, since a liquid crystal panel drives, drive frequency to which said frequency supply step 
supplies the 1 1th configuration of this invention in the 10th configuration is characterized by being twice 
[ about I the usually needed drive frequency. 

[0020] Moreover, drive frequency to which said frequency supply step supplies the 12th configuration of 
this invention in the 10th configuration is characterized by being the frequency of 50Hz or more. 
[0021 1 Moreover, a voltage supply step which supplies driver voltage with possible the 1 3th configuration 
of this invention carrying out on -off control of the both sides of a liquid crystal panel and an organic EL 
panel which displays a single color by common actuation method, By impressing alternating voltage to 
said liquid crystal panel based on said supplied driver voltage It is characterized by providing a liquid 
crystal panel actuation control step which controls actuation of the panel concerned, and an organic EL 
panel control step which controls actuation of the panel concerned by impressing alternating voltage to 
said organic EL panel based on said supplied driver voltage. According to this configuration, driver 
voltage which can carry out., oir off control of the both sides of a liquid crystal panel and an organic EL 
panel by common actuation method is supplied, and actuation is com rolled. . 

1.00221 Moreover driver voltage to which the 14th configuration of this invention is supplied by said 
common aciuation method and said voltage supply step in the 13th configuration is characterized by 
having become settled in said single color displayed on said organic EL panel. 

1 0023 1 Moreover, an actuation method selection stop which chooses driver voltage and an actuation 
method lor driving an organic EL panel and a liquid crystal panel concerned according to a foreground 
color displayed by organic EL panel as which the 15th configuration of this invention can display two or 
more colors. By impressing alternating voltage to said liquid crystal panel based on a driver voltage 
supply stop which supplies driver voltage chosen by said actuation method selection step, and said 



selected actuation method and said supplied driver voltage By impressing alternating voltage to said 
organic EL panel based on a liquid crystal panel actuation control step which controls actuation of the 
panel concerned, and said selected actuation method and said supplied driver voltage It is characterized 
by providing an organic EL panel control step which controls actuation of the panel concerned. According 
to this configuration, according to a foreground color displayed by organic EL panel, driver voltage and an 
actuation method for driving said liquid crystal panel and said organic EL panel are chosen, and panel 
actuation is controlled based on a selected actuation method and selected driver voltage. 
10024] Moreover, the 16th configuration of this invention is characterized by to choose an actuation 
method of a duty ratio of having been suitable for driving a foreground color displayed by said organic EL 
panel, from actuation methods of a duty ratio that plurality differs while it chooses driver voltage suitable 
for driving a foreground color displayed by said organic EL panel from driver voltages of magnitude from 
which, as for said actuation method selection step, plurality differs in the 15th configuration. 
[0025] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained 
with reference to a drawing. In this operation gestalt, the case where a liquid crystal panel and an organic 
EL panel are carried in wrist watch mold information machines and equipment is mentioned as an 
example, and is explained. 

A- the appearance of configuration (l) wrist watch mold information machines and equipment, and 
internal **** - explain the appearance configuration of wrist watch mold information machines and 
equipment first. Drawing 1 is the plan which looked at the wrist watch mold information machines and 
equipment 100 concerning an operation gestalt from the front-face side. Moreover, drawing 2 is the cross 
section of the wrist watch mold information machines and equipment 100 at the time of seeing from L of 
drawing 1 ] AA\ As shown in drawing 1 (A), days and months, a day of the week, and time of day are 
always displayed on the display 110 of these wrist watch mold information machines and equipment 100. 
The example shown in drawing 1 (A) shows that it is 13-45 on December 8 (Friday) now. Thus, the 
information always displayed on a display 1 10 is hereafter called regular display information. Display 
information is always [ this ] displayed with the liquid crystal display (hereafter referred to as LCD) 
which constitutes a display 110. * / 

10026] These wrist watch mold information machines and equipment 100 display the message for 
reporting to a user that there is a schedule, as it has the schedule function manager which performs a 
user's schedule pipe ** and the predetermined period before initiation of a schedule (for example, for 10 
seconds after schedule initiation 5 quota) is shown in drawing 1 (B). The example shown in drawing 1 (13) 
shows that a meeting occurs in a No. 203 room from 14:00. Thus, the information as which only a 
predetermined period is displayed on a display 110 is hereafter called limited display information. This 
limited display information is displayed by the organic EL panel of transparence which constitutes a 
display 110. In addition, although not shown in drawing 1 (B), limited display information will be 
displayed where a bubble is always which was displayed like drawing 1 (A) piled up and carried our. on 
display information. That is, when it sees from a user, limited display information is displayed on a near 
side, and display information is always displayed on the other side. 

|0027l Next, the internal structure of the wrist watch mold information machines and equipment 100 is 
explained. As shown in drawing 2 . the wrist watch mold information machines and equipment 100 are 
constituted in preparation lor the inside of the ease formed with cover glass 1. the case 2. and the back lid 



G in the circuit board 4. The quartz resonator 5 for generating the source oscillation signal which has 
reference frequency, and the cell 109 for supplying power to each part of the wrist watch mold information 
machines and equipment 100 are formed in the rear-face side (drawing lower part) of the circuit board A. 
On the other hand, the IC chip 3 which manages various control processings which are mentioned later is 
formed in the front-face side (drawing upper part) of the circuit board 4, LCDl 12 is formed in the location 
estranged above the TC chip 3, and the organic EL panel 111 is further formed in the upper part. The 
organic EL panel 111 consists of cover glass 1 and a side which counters as a transparence panel by which 
the laminating of clear glass ; a transparence anode material, an electron hole transporting bed. an 
organic luminous layer, an electronic transporting bed, and the cathode material (neither is illustrated) 
was carried out to order. A transparent electrode is a transparent material which has conductivity such 
as 1TO, and the cathode material is formed with the metal thin film of low work functions, such as 
calcium, magnesium, and aluminum. In addition, it can also substitute for other transparent materials, 
such as a transparent plastic, as clear glass, and it is also possible to use a flexible material. 
10028] Thus, since the organic EL panel located above LCD112 is transparent, when it sees from a user, in 
the condition that nothing is displayed on the organic EL panel 111, the display of that LCD112 that 
exists caudad can be referred to, without being interfered with a visual field by this organic EL panel 111. 
Moreover, even if it is in the condition that information is displayed on the organic EL panel 111, it is 
possible for all the contents of a display of LCDl 12 not to disappear, and to refer to the near content. 
|0029| (2) The viewing area of the viewingarea organic EL panel 111 of an organic EL panel 111 is 
beforehand classified into three fields by the foreground color. Drawing 3 is a plan at the time of seeing an 
organic EL panel from a front-face side (cover glass 1 and side which counters). As shown in drawing 3 . 
the viewing area of an organic EL panel 111 is classified into lllg of green viewing areas which display 
blue viewing area 111b which displays blue toward a lower part (the clock 6'00 direction) from the 
drawing upper part (the clock 12:00 direction),, red viewing-area 11 Ir which displays red, and green. The 
foreground color changes with differences in the organic material used as an organic luminous layer from 
which these viewing areas 111b, lllr, and lllg constitute each viewing area. In case the wrist watch 
mold information machines and equipment 1 display limited display information on an organic EL panel 
111. they choose any one viewing area among these three viewing areas 1. J lb, lllr, and lllg. and are 
made to display it. For example, in above-ment ioned d rawing 1 (B). the example as which the message 
was displayed on red viewing area lllr is shown. The. wrist watch mold display device 100 has 
memorized beforehand on which viewing area limited display information is displayed in table format, 
which is ment ioned later and performs display processing according to t his content of storage. 
1 00301 (3) Explain the electric configuration of the. wrist watch mold information machines and equipment 
100. referring to the block diagram shown in the electric configurat ion, next drawing A of the wrist watch 
mold information machines and equipment, 100. As shown in d rawing A . the wrist watch information 
machines and equipment 100 are constituted by an oscillator circuit 101, a frequency divider 102, CPU 
(Central Processing Unit) 103. ROM (Read Only Memory) 1 04 and RAM (Random Access Memory) 105. the 
actuation input section 106. the panel driver 107. a cell 100. LCD 11 2, and the organic EL panel 11 1. 
10031 1 An oscillator circuit 101 generates a clock signal based on the oscillat ion frequency of 5 mentioned 
above, and outputs it, frequency divider 102. A frequency divider 102 carries out dividing of the clock 
signal supplied from the oscillator circuit 101. and .supplies this to each part of the wrist watch mold 
information machines and equipment 100 as a clock signal for internal processing. Various kinds of 



control programs are stored in ROM 104, and CPU 103 reads these control programs and controls each 
pari, of the wrist watch mold information machines and equipment 100. Under the present circumstances, 
RAM 1.05 is used as a work area of CPU 103. Them are a schedule pipe ** program for performing storage 
and output of the schedule information about a user's schedule and a character generator which 
generates the character data for displaying various information on a display 110 in the control program 
stored in ROM12. By performing a schedule pipe ** program, the schedule pipe ** table for recording the 
various schedule information that it was inputted by the user is generated on RAM105, and CPU 103 
performs a user's schedule pipe ** ; referring to this schedule pipe ** table. The actuation input section 
10G detects depression actuation of the actuation switch 120 (refer to drawing 1 ) by the user generates 
the output signal according to this depression actuation, and inputs it into CPU103. 

10032] The panel driver 107 consists of others and actuation method control circuit 107b and driver 
voltage control circuit 107c. [ controller / which is not illustrated ] Under control by CPU103, this panel 
driver 107 performs actuation control of an organic EL panel 111 at the same time it performs actuation 
control of LCD112. That is, with this operation gestalt, one panel driver 107 functions, as a common driver 
which drives the both sides of LCD112 and an organic EL panel 111. The controller of the panel driver 107 
has memorized actuation method managed table 107a, as shown in drawing 4 . The driver voltage and the 
actuation method which the panel driver 107 should use are described by this actuation method managed 
table 107a. In addition, with this operation gestalt, driver voltage and the actuation method are 
generically called an actuation method. The controller of the panel driver 107 determines suitable driver 
voltage with reference to an actuation method managed table, and it directs to make into the same 
voltage value as said driver voltage supply voltage supplied from a cell 109 to driver voltage control 
circuit 107c. Moreover, the controller of the panel driver 107 determines the suitable actuation method 
which the panel driver 107 should use with reference to actuation method managed table 107a, and 
directs this to actuation method control circuit 107b. 

10033] Here, the content, of storage of the schedule pipe ** table memorized by RAM 105 is explained; 
referring to drawing 5 . As shown in drawing ft . the "viewing area" which should display a "schedule date", 
"schedule time of day", the "content of a schedule", "display start time", "display time", and the content of 
a schedule is matched by this schedule pipe ** table, respectively, and is prepared in it. All of such 
information may be inputted when a user operates the input control unit 106 of the wrist watch mold 
information machines and equipment I, or about, display time of day and a viewing area, a user may not 
input it each time, but when CPU 103 performs a schedule pipe ** program, it may be defined. In the 
example of drawing 5 , it is a schedule called a meeting in 14:00 on December 8, 2001 to ROOM 203, and it 
is shown that this content of a schedule is displayed on red viewing area lllr of an organic: EL panel 112 
for 10 seconds alter I on the same day I 1 3 55. 

10034.1 (4) With a configuration book operation gestalt for the panel driver 107 to function as a common 
driver, as mentioned above, the panel driver 107 drives LCD 112 and an organic EL panel 111 
simultaneously. Below, a configuration for l.he panel driver 107 to function as a common driver is 
explained. 

100351 In previous explanation, in order to drive without, degrading the engine performance of LCD. it; 
was said i,hat it. is required to impress alternating voltage. When it, is the direction as the reference 
direct ion decided beforehand where t he impression direct ion of that voltage is the same when alternating 
voltnge is temporarily impressed to this organic EL panel, although an organic BL panel is primarily 



driven with direct current voltage on the other hand, light is emitted, and in the case of reverse, light is 
not only emitted, and it is known that there are no problems, such as adding breakage to the organic EL 
panel itself. So. with both these operation gestalten. it was made to carry out. alternating current 
actuation of LCD112 and the organic EL panel 111. However, the problem of "a nicker" or "lack of 
contrast" which is mentioned later will occur only by carrying out alternating current actuation of these 
LCD112 and the organic EL panel 111. So, with this operation gestalt, based on a principle which is 
expressed below, the drive frequency, the driver voltage, and the actuation method at the time of carrying 
out alternating current actuation were selected, and the above-mentioned problem is solved by this. 
[0036] (4-1) Explain selection **** of drive frequency, and selection of drive frequency. Drawing 6 (A) is 
drawing showing the example of an assignment of the common electrode and segment electrode at the 
time of performing multiplexer actuation of 1/3 duty about LCD and an organic EL panel. Moreover, 
drawing 6 (B) is response drawing showing any of display segment a-g for each common electrode and 
each segment electrode to display a character are supported in this example of an assignment. In drawing 
6 (A), the 1st common electrode COM 0 and the corresponding display segment are displayed by halftone 
dot meshing, the 2nd common electrode COM 1 and the corresponding display segment are expressed as a 
continuous line, and the 3rd common electrode COM 2 and the corresponding display segment are 
expressed as the slash. In addition, display segment a 1 * g' is shown for reference of the segment group of 
one next door of display segment group a-g, and decides to state" only paying attention to display segment 
a-g in the following explanation. Moreover, drawing 7 is drawing having shown the wave (it is hereafter 
called an actuation wave) of the alternating voltage impressed to the common electrode and segment 
electrode of drawing 6 , when displaying "5" of a numeric character. In this drawing 7 , 3Vb(s) show the 
driver voltage used as criteria, and it is shown that the applied -voltage level other than this driver 
voltage is 0. Vb, and 2Vb. When this driver voltage 3Vb is impressed to the common electrode of LCD, and 
segment inlereleetrode, that inter-electrode display segment will be in an ON state. 

[0037] Now, when its attention is paid to the common electrode COM 0 and the segment electrode SEG0 
which are shown in drawing 6 (A) and these two inter-electrode voltage becomes equal to driver voltage 
3Vb ; the display segment a corresponding to these common electrodes COM 0 and the segment electrode 
SEG0 (refer to drawing Q (B)) will be in an ON state. In this case, since the positive/negative of the 
voltage direction does not need to take into consideration from the property of LCD, the voltage between 
the common electrode COM 0 and the segment electrode SEG0 comes to be shown in "the actuation wave 
of COMOSEOO in LCD" shown in drawing 7 . Therefore, among period tatf which constitutes one frame, 
only in Period ta and Period id, driver voltage 3Vb will be impressed and I he display segment a will be in 
an ON stale. Generally, in LCD used for a digital clock, frame frequency is sot as about at least 2511/. 
Therefore, in t he above-mentioned example, as for the display segment, a, an ON state is repeated on two 
frequency, i.e . about 2. r >H'/x2=f)0Hz J during an one- frame period. Generally, by human being's eyes, since 
it. flickers that the frequency of incident light is about 501.1/ or less and is visible, it can be said that on -off 
control of I he display segment a in this case is carried out on the minimum frequency which a dicker does 
not generate. 

|0()38l Next, the ease where the organic EL panel constituted as shown in drawing (j is driven by the 
actuation wave of 1/3 duly as shown in drawing 7 is considered. In an organic EL panel, since it is 
necessary to take i he positive/negative of the voltage direction into consideration, as shown in "the 
actuation wave of COM0-SEG0 in an organic EL panel" of drawing 7 . between the common electrode 



COM 0 and the segment; electrode SEGO, the voltage to -3Vb*3Vb will be impressed gradually. When it 
assumes that driver voltage 3Vb is required here in order for an organic EL panel 111 to emit light, the 
period when this organic EL panel 111 emits light is set at the period ta in an one-frame period, and is a 
chisel. Therefore, in the case of an organic EL panel, the display segment a will carry out repeat 
luminescence in an one- frame period by the same about 25Hz as 1 time, i.e., frame frequency. That is, 
since the frequency of the incident light to human being's eyes is set to about 50Hz or less, a flicker' will 
occur. 

10039] Then, with this operation gestalt, the drive frequency supplied from a frequency divider 102 is set 
to about about 2 times [ usually / (25Hz) 1, i.e., 50Hz, in order to solve the problem of such a flicker. In this 
case, since an organic EL panel 112 emits light by 50Hz which is the same frequency as drive frequency, a 
flicker does not generate it. Moreover, LCD112 will be in an ON state by 50Hzx2=100Hz, and its display 
quality improves rather from the usual case. Thus, it becomes possible to make an organic EL panel 111 
drive proper like making LCD 112 drive by setting the drive frequency of the panel driver 107 as about 
about 2 times of the drive frequency which LCD112 usually needs. In addition, as mentioned above, the 
frame frequency of the usual LCD makes about 25Hz a minimum, and a maximum becomes to about 
60Hz. Therefore, "about 2 times of the drive frequency of LCD" here means the thing to "about 50 - about 
] 20Hz." However, if the frame frequency of the LCD itself is about 50Hz or more, a flicker will become the 
count which is not generated even if it uses this frame frequency for an organic EL panel as it is. 
1.0040] (4-2) Although selection of the selection (4-2-1) LCD of driver voltage and the actuation method, 
the response characteristic of an organic EL panel next driver voltage, and the actuation method is 
described, before that, first, describe the property of LCD and an organic EL panel and explain conditions 
for each panel to be in an ON state. Drawing 8 is drawing showing the relation of the effective voltage and 
light transmittance to LCD. Since having ON / accumulation responsibility which is turned off according 
to the actual value of the voltage impressed within the predetermined period is known, LCD uses the 
actual value (effective voltage) of the applied voltage within an one-frame period as a variable of the 
X-axis in drawing here. As shown in drawing 8 </A>. LCD has the property that light transmittance 
changes continuously to effective voltage. Especially, change with voltage Vth-LCD corresponding to 
about 90% of light: transmittance to very steep Vsat corresponding to about 10% of light Transmittance is 
seen. Here, voltage Vth LCD is defined as minimum effective voltage required in order to set LCD to ON, 
and is hereafter called threshold voltage Vth-LCD. Therefore. ON -state -voltage VonLCD larger in order 
to set LCD to ON than this threshold voltage Vth-LCD is impressed, and in order to make LCD off, it is 
necessary to impress O FF- state- vol 1 ago Voff-LCD smaller than threshold voltage Vth-LCD. Thai, is. in 
order to carry out on -off control of the LCD, above-mentioned Vth LCD. Von LCD. and VofTLCD need to 
fill the relational expression shown below. 

Voff-LCD<Vth-LCD<Von-LCD ... The conditions shown in this formula ** are called the burning 
conditions of LCD below **. 

10041 1 Next, drawing 9 (A) is a graph which shows the relation of the current and the' brightness in an 
organic EL panel, and drawing 9 03) is a graph which shows the relation of the voltage and current in an 
organic EL panel. As shown in drawing 9 (A), the organic EL panel has the property that brightness 
changes continuously to current. In drawing 9 (A), the brightness which can see from human beings eyes 
and can secure good visibility is set to X ; and current required in order to obtain this brightness X is sol. to 
Y. And in drawing 9 (B). voltage required in order to acquire this current Y is made into need voltage 



VthEL. Therefore, in order to carry out, orrolT control of the organic EL panel, ONstatevoltage Von EL 
impressed in order to set an organic EL panel to ON, and above-mentioned need voltage Vth EL need to 
fill the relational expression shown below. 

VthEL<VonEL ... The conditions shown in this formula ** are called the burning conditions of an 
organic EL panel below **. 

[0042] (4-2-2) As for the driver voltage and the actuation method organic ELpanel 112 of a case of a green 
display, it is known that need voltage Vth EL differs according to the foreground color. For example, in a 
green display ; it is need voltage VthEL=3.0(V). Hereafter, based on the value of this need voltage, the 
driver voltage and the actuation method of a case of a green display are explained. In addition, in the 
following explanation threshold voltage of LCD112 used with this operation gestalt is made into 
Vth-LCD=2.0(V), and driver voltage of the panel driver 107 is made into 3Vb=4.2(V). 

[0043] First, about the OFF state voltage of LCD112, considering the voltage between the common 
electrode COM 0 which will be in an OFF state in drawing 7 , and the segment electrode SEGl, it is set to 
Voff LCD=1.4(V) and (=Vb) so that he can understand easily. Moreover, about the ON state voltage of 
LCD112, since what is necessary is just to calculate the actual value of the voltage between the common 
electrode COM 0 of drawing 7 , and the segment electrode SEG0, it is set to Von-LCD=(3Vb) (2+Vb2+Vb2) 
(A3) 1 / 2= 2.68 (V). these Voff-LCD= » 1.4 (V) and Vth-LCD= » 2.0 (V) and Von-LCD= - if 2.68 (V) is 
substituted for formula ** » Voff-LCD(l.4V) <Vth-LCD(2.0V) <Von- LCD (2.68V) 

Since a next door and the burning conditions of LCD are fulfilled, the on -off control of LCD112 becomes 
possible. 

[0044] Von EL= impressed to the period ta between the common electrode COM 0 shown in drawing 7 , 
and the segment, electrode SEG0 on the other hand since it is not necessary to take into consideration 
accumulation responsibility like LCD 11 2 about the ON state voltage of an organic EL panel 111 - it is set 
' to 4.2 (V) and (=3Vb). When these Vth EL=3.0(V) VorrEL=4.2(V) is substituted for formula **, it is 
Vth-EL(3.0V) <Von EL (4.2V). 

Since a next door and t he burning conditions of an organic EL panel are fulfilled, the on off control of an 
organic EL panel 111 becomes possible. 

10045] Thus, it, turns out that it becomes possible to display green on an organic EL panel. Ill, making 
LCD112 drive, when driver voltage is set to 4.2 (V) and the actuation method is considered as multiplexer 
actuation of 1/3 duty. 

100461 (4-2-3) Perform the same examination as the above supposing the' case of the red display by the 
driver voltage of a red display, next multiplexer actuation of 1/3 duty. In a red display the need voltage of 
an organic EL panel 111 becomes Vl hEL=4.0(V). Moreover, the threshold voltage of LCD 11.2 is 
Vth LCD=2.0(V) like the above. Moreover about driver voltage 3Vb. in order to make ii sufficiently larger 
than need voltage Vt Iv EL=4.0(V) of an organic ELpanel 111. it considered as :-Wh=4.. r )(V). 
|0047| First, about an organic ELpanel 111, it becomes Vttv EL=4.0(V) VonEL=<1.. r )(V). and the burning 
conditions of an organic ELpanel shown in formula ** are fulfilled, and onoff control becomes possible. 
10048.1 On the other hand, about the OFF state voltage of LCD 1.12, it is set to Voff- LGD= 1 .5(V) and (=Vb) 
so that it may understand, if drawi ng 7 is referred to. Moreover, the ON slate voltage of LCDl 12 is set to 
Von LCD=(3Vb) (2+Vb2+Vl>2) (/3) 1 / 2- 2.87 (V). these VoffLCD= - l.o (V) and VihLCD= ■■ 2.0 (V) and 
VoivLCD= - if 2.87 (V) is substituted for formula ** - Voff-LCD(l 5V) <Vt lvLCD(2.0V) <Von LCD (2.87V) 
A next door and the burning condit ions of LCD are fulfilled. 



[0049] Here, the case where it is made high with driver voltage 3Vb=4,8(V) as a cure for raising the 
contrast of LCD112 more is considered. In this case, about an organic EL panel 111, it becomes 
Vth-EL=4.0(V) Von-EL=4.8(V), and the burning conditions oi* an organic EL panel shown in formula ** 
are fulfilled, and on -off control becomes possible. 

10050] On the other hand, it is set to Voff LCD=1.6(V) and (=Vh) about the OFF state voltage of LCD112. 
Moreover, it is set to VonLCD=(3Vb) (2+Vb2+Vb2) (/3) 1 / 2= 3.06 (V) about the ON state voltage of 
LCD112. That is, the difference of OFFstatevoltage Voff- LCD of LCD 112 and ON-state : voltage Von-LCD 
is 3.06-1.6=1.46 (V). 

2.87-1.5=1.37 which is the difference of a next door, OFF state voltage Voff-LCD in driver voltage 
3Vb=4.5(V), and ONstatevoltage Von-LCD (V) 

Since it becomes larger, contributing to improvement in contrast is expected, however - in practice - 
Voff LCD= - 1.6 (V) - threshold voltage Vth LCD= of LCD112 - the value near 2.0 (V) - becoming -- 
VoffLCD= - 1.6 (V) and VttrLCD= - sufficient off property is not acquired in size relation, such as 2.0 (V). 
Therefore, in LCD112, there is a possibility that the condition which always does not have the contrast 
liable to ON, i.e., a halftone, may occur. 

[0051] So, with this operation gestalt, the actuation method is made multiplexer actuation of 1/2 duty as a 
cure for raising the contrast of LCD112, without making driver voltage 3Vb high. The actuation wave at 
the time of carrying out 1 / 2 duty actuation of the field lllr at the time of a red display is shown in 
drawing 11 (A), and the example of an assignment of the common electrode of field lllr and a segment 
electrode is shown in. drawing 11 (B) at the time of a red display, in addition, drawing 11 (A) is an 
actuation wave in the case of displaying "5" of a numeric character in the example of an assignment 
shown in drawing 11 (B). The case where it considers as 1 / 3 duty actuation by driver voltage 3Vb=4.5(V) 
by such 1 / 2 duty actuation supposing the case where red is displayed on an organic EL panel 111 is 
considered. 

[0052] First, about an organic EL panel 111, it becomes Vth-EL=4.0(V) Von EL=4.5(V) ; the burning 
conditions of an organic EL panel shown in formula ** are fulfilled, and onoff control is possible. 
[0053] On the other hand, about LCD112, it is set to VoffLCD=L5(V) (=Vb) Vth-LCD=2.0(V) 
Von-LCD=(3Vb) (2+Vb2) (/2) 1 / 2= 3.35 (V), and the burning conditions of LCD shown in formula ** are 
fulfilled. In addition, since the difference of OFF -state voltage Voff- LCD of LCD112 and ON-state-voltage 
Von-LCD becomes 3.35- 1 .5=1. 85(V) and becomes larger than the difference (1.37 (V)) of OFF-state-voltage 
Voff-LCD at the time of 1 / 3 duty actuation, and ON -state voltage Von-LCD, it contributes to 
improvement in contrast, Furthermore, since Voff- LCD= 1.5 (V) is smaller than threshold voltage 
Vth-LCD=2.0(V) of LCD ! 12 enough, a good OFF property will be acquired. 

1.0054.1 Thus, it, becomes possible to display red on an organic EL panel 1 11, performing on off control of 
LCD .1.1 2 good, when it considers as driver voltage 3Vb=4.5(V) and the actuation method is considered as 
multiplexer actuation of 1/2 duty. 

|0055| 01-2-4) Perform the same examination as the above supposing t he driver voltage of a blue display 
and the actuation method next the case of a blue display. In a blue display, the need voltage of an organic 
EL panel 1 11 becomes Vtlv EL=5.0(V). Moreover, the threshold voltage of LCDll.2 is VthLOD=2.0(V) like 
the above. Moreover, it considered as driver voltage 3Vb=5.4(V). In this case, about LCD 112, it is set to 
ON-siate-voltage Von LOD=(3Vb) (2+Vb2+Vb2) (/3) 1. / 2= 3.44 "(V), and it is large and becomes sufficient 
value for ON control from Vth LCD=2.0(V). However, since OFF state voltage is Voff- LCD=1 .8(V) and 



(=Vb) and becomes threshold voltage VthLCD=2.0(V) and a near value, there is a possibility that a 
halftone which was mentioned above may occur. On the other hand, about an organic EL panel 111, it is 
Vth-EL(5.0V) <Von-EL (5.4V). 

Although a next door and the burning conditions of the organic EL panel of formula ** are fulfilled once, 
there is a possibility that brightness sufficient in size relation of this level may not be obtained. 
|0056| Then, the case where enlarged the value of driver voltage 3Vb further for example, driver voltage 
3Vb is set to 6.0 (V) is assumed. I n this case, the burning conditions of the organic EL panel of formula ** 
are fulfilled, and the good onoff control of them becomes possible. On the other hand, about LCD 11 2, it is 
set to ON-state-voltage VonLCD=(3Vb) (2+Vb2+Vb2) (/3) 1 / 2= 3.82 (V), and it is large and becomes 
sufficient value for ON control from VthLCD=2.0(V). However, it will be set to OFFstatevoltage 
Voff*LCD=2.0(V) and (=Vb), and this will become the same value as threshold voltage Vth-LCD=2.0(V). 
LCD 112 will always be in an ON state, and this means that off control cannot be performed. 
10057] Only by adjusting the value of driver voltage 3Vb, in order to fulfill the burning conditions of an 
organic EL panel, the problem of the contrast of LCD112 arises and it becomes the conclusion that it is 
not a best policy from the above consideration result. 

10058] So, while adjusting driver voltage 3Vb, the burning conditions of an organic EL panel were filled 
with this operation gestalt by changing the actuation method. In a blue display, it replaces with 
multiplexer actuation of 1/3 duty, and, specifically, static actuation is adopted. The actuation wave in 
static actuation is shown for field 111b in drawing 10 (A) at the time of a blue display, and the example of 
an assignment of the common electrode of field 1 lib and a segment electrode is shown in drawing 10 (B) 
at the time of a blue display. In drawing 10 (13), the voltage of an actuation wave of an opposite phase is 
mutually impressed to a corresponding common electrode and a corresponding segment electrode to a 
display segment to make into an ON state. On the other hand, to a display segment to make into an OFF 
state, the voltage of an actuation wave of equiphase is mutually impressed to a corresponding common 
electrode and a corresponding segment electrode. 

10059] this static actuation - setting the case of the above-mentioned blue display - assuming ■■ driver 
voltage 3Vb= 6.0 (V) and threshold voltage VlhLCD= - 2.0 (V) and need voltage Vth EL= - the same 
examination as the above is performed on the conditions 5.0 (V). LCD! 12 - Voff LCD= 0 (V) and 
Vth LCD= - 2.0 (V) and Von LCD= - since the burning conditions of LCD which are set to 6.0 (V) and 
shown in formula ** are fulfilled, the on off control of LCDll.2 is possible. Since the size relation between 
need voltage Vth EL and ONstalevohage Von EL is also enough while fulfilling the burning conditions 
of an organic EL panel which serve as VtlrEL=5.0(V) Von EL=6.0(V) and (=3Vb). and are shown in 
formula ** also about, an organic EL panel 1 1 1 on the other hand, good onoff control becomes possible. 
lOOOOl As mentioned above, with this operation gestah. according to the foreground color in an organic EL 
panel, driver voltage and the actuation method are changed and good on off control is made possible. 
Drawing 12 is drawing showing the actuation method managed table having shown the response relation 
between the foreground color in an organic EL panel 1 1 1 . and the driver voltage and the actuation method 
of having been suitable for this foreground color. The panel driver 107 has memorized the actuation 
method managed tabic as shown in drawing 12 . and in case it displays the color directed from CPU 103. it 
determines suitable driver voltage and the actuation met.hod by referring to .this actuation method 
managed table. 

!()()(> 1 1 In addit ion, an example of combi nat ion of driver voltage and the actuat ion method which shows 



the example of combination of suitable driver voltage and the actuation method' stated by the 
above-mentioned explanation to drawing .13 , and nonconformity which was mentioned above produces is 
shown in drawing 14 . In drawing 14 , as for x mark written under the OFFstatevoltage value of LCD, 
and the ON state voltage value of organic electroluminescence., it is shown that the OFF property of 
LCD 1.12 is not acquired, as for ** mark, it is shown that the OFF property of LCD J. 12 is not fully acquired, 
and ** mark shows that the ON property of an organic EL panel 111 is not fully acquired. 
[00621 (4-2-5) What is necessary is to just be assigned as LCDlll carried out electrode assignment ****, 
and l l lg of green viewing areas shows the common electrode and segment electrode which constitute 
these viewing areas lllg, lllr, and lllb since 1/3 duty and red viewingarea lllr should just drive 1/2 
duty and blue viewing area lllb by static actuation to drawing ft (A), drawing 10 (B), and drawing 1 1 (B), 
respectively On the other hand, LCD112 must be driven by the actuation method which is different which 
color is displayed on an organic EL panel 111. When lllg of green viewing areas drives, 1/3 duty and red 
viewing area lllr specifically drive and 1/2 duty and blue viewing area lllb drive, it must drive by the 
actuation method, such as static actuation. Then, since it corresponds to such two or more actuation 
methods, an assignment of the common electrode of LCD112 and a segment electrode is considered as the 
same assignment as the case of the static actuation shown in drawing 10 (B). 

[00631 For example, what is necessary is in the case of 1/2 duty to impress the same voltage of an 
actuation wave as COMl of drawing 1 1 (A) as opposed to the common electrode of LCD112, to impress the 
same voltage of an actuation wave as SEGl of drawing 11 (A) as opposed to a segment electrode to make 
into an ON state, and just to impress the same voltage of an actuation wave as SEG2 of drawing 11 (A) as 
opposed to a segment electrode to make into an OFF state. 

1006/11 Moreover, what is necessary is in the case of 1/3 duty to impress the same voltage of an actuation 
wave as COM0 of drawing 7 as opposed to the common electrode of LCD 112, to impress the same voltage 
of an actuation wave as SEG0 of drawing 7 as opposed to a segment electrode to make into an ON state, 
and just to impress the same voltage of an actuation wave as SEGl of drawing 7 as opposed to a segment 
electrode to make into an OFF state. 

[00651 B: Explain actuation, next actuation of the operation gestalt which consists of the above-mentioned 
configuration. CPU103 of the wrist watch mold information machines and equipment 100 scans 
periodically the schedule pipe ** table memorized by RAM 105 by performing a schedule pipe ** program. 
And if CPU 103 clocks current time based on the clock supplied from a frequency divider 102 and its 
current time of this corresponds with the display start time on a schedule pipe ** table, it will read the 
content of a schedule, and a viewing area from this schedule pipe ** table. Here, the current time 
supplied from a frequency divider is set to 13:55, and the case of being in agreement with the display start 
time on the schedule pipe ** table shown in drawing 5 "13:55" is assumed. Subsequently, it notifies the 
read viewing area (here red viewing area lllr) to the panel driver 107 while CPU 103 starts a character 
display program, generates the character data for displaying the content of a schedule (here 14:00 
ROOM203 MEETING) and supplies this character data to the panel driver 107. 

100661 On the other hand, the controller of the panel driver 107 performs the routine shown in drawing 15 
according to the directions from CPU 103. In drawing 15 , the. panel driver 107 judges first whether the 
directed viewing area is which color (step Si), since it is red viewing area l l lr here (step Si, red) - a 
degree - it progresses to step S4. 

100671 In stop 84. it is directed to actuation method control circuit 107b that the controller of the panel 



driver 107 performs multiplexer actuation of the actuation method corresponding to red, i.e.. 1/2 duty, 
with reference to actuation method managed table 107a shown in drawing 12 . According to this, 
actuation method control circuit 107b performs predetermined switching processing, and performs 
setting-operation for performing 1/2 duty actuation. 

10068] Subsequently, processing progresses to step S5 and the controller of the panel driver 107 directs 
the driver voltage corresponding to red, 4.5 [ i.e.. I, (V) to driver voltage control circuit 107c with reference 
to actuation method managed table 107a. According to this, driver voltage control circuit 107c performs 
predetermined switching processing, and transforms the voltage supplied from a cell 109 to the driver 
voltage 4.5 (V) to which it was directed. 

10069] Thus, if an actuation method is set up, based on the character data and the viewing area which 
were supplied from CPU 103, the panel driver 107 will impress predetermined voltage to a common 
electrode and a segment electrode, and will display the content of a schedule as shown in drawing 1 (B). 
Moreover, the time information currently displayed on LCD] 12 from the first is <DP N=0012> ** 
I especially ] by which a display condition is continued with the set up actuation method. Under the 
present circumstances, the panel driver 107 displays the content of a schedule in an order from the right 
end of an organic EL panel 111, as shown in drawing 16 (A) ->(B) > (C). By this, when it sees from a 
user's eyes, an interesting display mode can be realized. 

[0070] In addition, although it was the case where it was made to display on red viewing-area lllr, in the 
above-mentioned example When limited display information is matched with a blue viewing area and 
memorized in the schedule pipe ** table It is directed to actuation method control circuit 107b that the 
controller of the panel driver 107 performs the actuation method (static actuation) which corresponded 
blue (step S2). It directs to make it the driver voltage (6.0 (V)) which corresponded blue to driver voltage 
control circuit 107c (step S3). 

1 0071] Moreover similarly when limited display information is matched with lllg of green, viewing areas 
and memorized in the schedule pipe ** table I t is directed to actuation method control circuit, 107b that 
t he controller of t he panel driver 107 performs t he actuation method (1/2 duty) which corresponded green 
(step S6). It directs to make it the driver voltage (4.2 (V)) which corresponded green to driver voltage 
control circuit 107c (step S7). 

100721 Since according to the operation gestalt described above alternating current actuation control of a 
liquid crystal panel and the organic EL panel is carried out based on drive frequency required in order to 
make it display without flickering the limited display information used as the object for a display when 
alternating current act uation of the organic EL panel 1 1 1 is carried out. t he panel driver 107 of a simple 
substance can bo used as a common driver. Moreover, while choosing the actuation method suitable for 
the color which should be displayed on an organic EL panel 111 and always displaying display 
information on LCD) 12 based on this actuation method, it becomes possible to display limited display 
information on an organic EL panel 111. 

|()073l C: Modification this invention of an operation gestalt is not limited to the operation gestalt 
mentioned above but the following various modification is possible for it. 

(1) With the class operation gestalt of display information and limited display information, although the 
in form a lion relevant to a schedule was always used as limited display informal ion using the in tor ma lion 
relevant in time as display information, it is not necessarily always limited to this. You may be the 
pattern which always suited a user's idea that what is necessary is just the information which thinks that 



a user wants to make it always display as display information, the outline list of schedules., etc. Moreover, 
as long as you may be the time signal message reported periodically that what is necessary is just the 
information which thinks wants to attract a user's attention as limited display information or it is a wrist 
watch mold display device with communication facility, you may be an arrival of the-mail information 
message. Moreover, you may be the information which displays according to a user's event only at the 
time of the event. 

[0074] (2) With the selection implementation gestalt of drive frequency and an actuation method, 
although the value of drive frequency or driver voltage and the variation of the actuation method were 
indicated concretely, it is not necessarily limited to this content of disclosure. It is because it may change 
variously I what kind of LCD! 12 and organic EL panel 1 11 to use how by the drive frequency and the 
actuation method which should be selected according to a foreground color becoming settled according to 
various conditions, such as threshold voltage Vth LCD of LCD 112, and need voltage Vth EL of an organic 
EL panel 111, ]. Especially need voltage Vth EL of an organic EL panel 111 differs, when the organic 
material of the panel 111 concerned calls it a macromolecule or low-molecular. Although what was stated 
with the operation gestalt assumes the organic EL panel of a macromolecule mold, in the organic EL 
panel of a low-molecular mold, need voltage Vth EL when displaying red becomes higher than blue and 
green it. Moreover, a brightness property may change with each colors. For example, if it is going to 
obtain the quite bright brightness of 100 (cd/m2) degrees in each color, the way in the case of displaying 
red may need bigger current than the case where green and blue are displayed, and, for this reason, high 
voltage must be impressed. Moreover, in addition to this, it has the influence of human being's visibility. 
When an organic EL panel performs a full color display like television, it is known that human being's 
visibility is high about green or red, and it is low about blue. For this reason, when these 3 color tends to 
be piled up and it is going to reproduce white, more current must be passed, making blue have to emit-, 
light more strongly than other colors, consequently having to apply big voltage, thus, although the 
criteria at the time of selecting drive frequency and an actuation method will change with various kinds 
of conditions, make it any ■■ it is possible to determine suitable drive frequency and an actuation method 
based on the principle indicated with this operation gestalt. Therefore, the architect of the panel driver 
107 should just define suitably a suitable combination of drive frequency and an actuation method, and a 
foreground color based on the principle which indicated what kind of LCD112 and organic EL panel 111 in 
this operation gestalt [ how to use it I. 

[0075] (3) Although the example of an assignment of a segment electrode, the segment electrode at the 
time of assignment multiplexer actuation of a common electrode, and a common electrode was shown in 
drawing G and 11, of course, il is not necessarily limited to this. Moreover, although the operation gestall 
explained LCD112 and the organic EL panel J 1 1 of a segmental die, you may be LCD112 and the organic 
EL panel 1.1 1 of a matrix mold. 

10076.1 CO The. structure of the structure wrist watch mold information machines and equipment 100 of 
the wrist watch mold information machines and equipment 100 is not limited to what was explained with 
the operation gestalt. For example, the organic EL panel 1 11 and LCD112 which are shown in drawing 2 
may have reverse up Shimonoseki charge. In. this case, LCD 112 serves as a transparence panel 
constituted by the transparence member. Moreover, all, hough t.he display 110 showed the circular 
example in drawing 1 , it. may not, necessarily be limited to this and you may be other configurations, such 
as the shape of elliptical, a truck configuration, and a polygon, moreover ■• if the configuration of the 



actuation switch 120 is not limited to a thing as shown in drawing 1 , but it has many switch groups more 
and a user lends to input various characters a user - FURENDORJ wrist watch mold information 
machines and equipment can he offered. 

[0077] (5) The configuration which does not need to be equipped with all three I viewing areas / 111b, 11] r, 
and 11 Ig J, and is equipped with 1 of these or two is sufficient as the mode organic EL panel 111 of a 
viewing area. For example, when an organic EL panel 111. is the single color display constituted by only 

II lg of green viewing areas, it is not necessary to choose the optimal thing each time according to a 
foreground color out of two or more driver voltages or two or more actuation methods. Namely, what is 
necessary is just to determine drive frequency required in order to make it display without flickering the 
object for a display of an organic EL panel, while determining the driver voltage and the actuation 
method of having been suitable for the green display by the design stage of the panel driver 107. That is, 
for choosing the actuation method and driver voltage, when the foreground color of an organic EL panel 

III is one color, it does not need a configuration and operating. 

[0078] Moreover, when an organic EL panel 111 is equipped with two of being viewing areas 111b, lllr, 
and lllg, it is not necessary to memorize the actuation method corresponding to three colors to actuation 
method managed table 107a, and is easy to be a thing corresponding to two colors, for example, case 
where the organic EL panel 111 is constituted by only red viewingarea lllr and blue viewingarea 111b 
the driver voltage and the actuation method corresponding to red viewing area lllr and blue 
viewing area 111b are memorized by actuation method managed table 107a ■■ sufficient the panel 
driver 107 should just define an actuation method according to the content, of storage of this table. This is 
also the same as when the organic EL panel 111 is constituted by only red viewing area lllr and lllg of 
green viewing areas, or when it is constituted by only blue viewing area 111b and lllg of green viewing 
areas. 

[0079] Moreover, a viewing areas I 11 l b lllr, and lllg 1 configuration may be the viewing area of not only 
a thing but a viewing area circular for example, and a polygon shown in drawing 3 . 

[0080] (6) Software and a hardware configuration implementation gestalt explained that by which 
selection processing of the actuation method mentioned above is realized with the software performed by 
the controller of t he panel driver 107. However, it is possible not only this but to realize by combining the 
logical circuit which is the hardware in the panel driver 107 or a logical circuit, the processing circuit 
containing a controller, and soft ware. Moreover, CPU 103 performs seleciion processing of an actuation 
method, and the panel driver 107 is I CPU ] also good to perform panel actual ion control according to the 
processing result. In this case, the above CPU 103 will be included in the term the "panel actuation 
cont rol unit" of a claim. 

10081 1 (7) Although the class operation gestalt of a loading device explained the example which carried 
LCD 11 2. the organic EL panel 1 1 1 . and the panel driver 107 in the wrist waich mold display device 100, it 
can carry in various pocket devices, such as mobile terminals, such as small music playback devices, such 
as communication equipment, such as not only this but a portable telephone, and an MP3 player, and 
PDA, or a digital camera. 
10082] 

iKffeci. of i he Inveniionl Since ah.ornaiing current actuation control of a liquid crystal panel and i.he 
organic: KL pane*! is carried out based on drive frequency required in order to make il display without 
flickering the object for a display, when alternating current act uat ion of ihe organic KL panel is carried 



out according U) this invention, the panel actuation control unit of a simple substance can be used as a 
common panel actuation control unit (claims 1 and 10). 

10083] Moreover since according to this invention the driver voltage which can carry out onoff control of 
the both sides of a liquid crystal panel and an organic EL panel by the common actuation method is 
supplied and alternating current actuation control of a liquid crystal panel and the organic EL panel is 
carried out based on this driver voltage, the panel actuation control unit of a simple substance can be 
used as a common panel actuation control unit (claims 4 and 13). 

10084] Moreover, since according to this invention the driver voltage and the actuation method tor driving 
a liquid crystal panel and an organic EL panel are chosen according to the foreground color displayed by 
the organic EL panel which can display two or more colors and alternating current actuation control of a 
liquid crystal panel and the organic EL panel is carried out based on this driver voltage and the actuation 
method, the panel actuation control uni t of a simple substance can be used as a common panel actuation 
control unit (claims 6 and 15). 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawj„ng jQ It is the plan showing the appearance configuration of the wrist watch mold information 
machines and equipment concerning the operation gestalt of this invention. 



[Drawing 21 I t is a cross section at the time of seeing the wrist watch mold information machines and 

equipment concerning this operation gestalt from AA' in drawing 1 . 

[D rawin g 3l It is the plan showing each viewing area with which the organic EL panel concerning this 
operation gestalt is equipped. 

[Dj^Lwmg__iJ It is the block diagram showing the electric configuration of the wrist watch mold 
information machines and equipment concerning this operation gestalt. 

iDrawjng 5] It is drawing showing the schedule pipe ** table generated by RAM of the wrist watch mold 
information machines and equipment concerning this operation gestalt. 

[Drawing Gl It is the mimetic diagram showing the example of an assignment of the segment electrode of 
the display of wrist watch mold information machines and equipment, and a common electrode 
concerning this operation gestalt. 

Ilkawing lJ It is the wave form chart showing the actuat ion wave of the segment electrode of the display 
of wrist watch mold information machines and equipment: and a common electrode concerning this 
operation gestalt. 

[Drawing 81 1 1. is drawing showing the actuation property of LCD. 

LDriiwin^lll It is drawing showing the actuation property of an organic EL panel. 

.lDr.mvjjjg_H.)J It is the mimetic diagram showing the example of an assignment of the segment electrode of 
the display of wrist watch mold information machines and equipment,, and a common electrode 
concerning t his operation gestalt. 

LLIr_a.mnji.JjJ It is the wave form chart, showing the actuation wave of the segment electrode of the display 
of wrisi watch mold information machines and equipment, and a common electrode concerning this 
operation gestalt. 

[Dr.awj.iiu„j2j It is drawing showing the actuation method managed table which the panel driver of the 
wrist waich mold information machines and equipment concerning t his operation gestalt memorizes. 
illrawLu^Jlil It is drawing showing the various voltage values at. the time of driving LCD and the organic 
KL panel of wrist watch mold information machines and equipment concerning t his operat ion gestalt . 
iDr!!.wjx\gJ.;lJ It is drawing showing the various voltage values at the lime of driving LCD and the organic: 
KL' panel of wrist watch mold information machines and equipment concerning this operation gestalt. 




[Drawing 15l It is flow chart, drawing showing a (low for processing of CPU of the wrist watch mold 
information machines and equipment concerning this operation gestalt. 

[Drawing 16] It is the mimetic diagram showing the example of operation as which schedule information 
is displayed on the display of the wrist watch mold information machines and equipment concerning this 
operation gestalt. 
[Description of Notations] 

1 ... Cover glass, 

2 ... Case, 
3...ICchip, 

4 ... Circuit board, 

5 ... Quartz resonator, 

6 ... Back lid, 

100 ... Wrist watch mold information machines and equipment, 

101 ... Oscillator circuit, 

102 ... Frequency divider, 

103 ...CPU, 

104 ...ROM, 

105 ...RAM, 

106 ... Actuation input section, 

107 ... Panel driver, 

107a ... Actuation method managed table, 
107b ... The actuation method control circuit, 
107c ... Driver voltage control circuit, 

109 ...Cell, ' 

110 ... Display, 

111 ... Organic EL panel 

1 lib ... Blue viewing area, 
lllr ... Red viewing area,- 
lllg ... Green viewing area, 

112 ... LCD (liquid crystal panel), 
120 ... Actuation switch. 



[Translation done.] 



(19) B*mmtft (J P) (12) Q H i£f §^ ^ $| (A) (ll)«$tttaBt&08#^ 

^2002 -258789 
(P2002 -258789A) 
(43)&§BB ¥^14^ 9 J! 11 B (2002. 9. 11) 



(51)Inta. 7 






F I 


GO 9G 


3/18 




G 0 9 G 3/18 2 F 0 0 2 


GO 2F 


1/133 


5 0 5 


G 0 2 F 1/133 505 2H093 


G04G 


9/00 


3 0 1 


G 0 4 G 9/00 301D 3K007 








30 1C 5C006 


GO 9G 


3/04 




G 0 9 G 3/04 A 5 C 0 8 0 








*Bt* »#3i<0Ri6 ol (^is h) m»m\zwi< 






WS2001 -60714( P2001 -60714) 


(7DWISA 000002369 










(22)tMB 




**13^ 3 Jl 5 B (2001. 3. 5) 


«RIRf»Kfi»?l2Ta 4# i n 
















^5F^aRS6W^:fP3TB3#5^ ir-fn 
















(74)ftSA 100098084 



















(54) c«t«o«*3 /t*;wwwwfi«», eas^sf^ffiNSfiHg. mmmmKcfrtwwmmnxm 



(57) [Sft] 

»*a»J89lHlBl 0 7 bt:tg^-rsfci:*k:, £©31^ 
fik:^UfeBlb«£E«Btt«EfliJfll|n|B 107 c fc» 

7^M10 7^<tots LCD112i:tiEL;^;|/ 
1 1 1 k*HWrlcBft-rscfc*qriEi:«cS. 



CD X3 



11 



el 



is 



^1 















i 







-OH 5 



55f 




















1 




33 



1 

WIEL (Electro Luminescence) /^;^:ML/$i 
Su s3$&a ; t £ ;i,ffir| W^gg^ Bus B EL;1 * ;MfflfflJ^ 

frftmm? &tz&> tis^gh -r & sa»a 2 20 

S9a3ffl«««t^®^j^T5ffilft«ifil!fctt, 5 0 H z 
Mo 

fi*^*T3^«E L;^;i/lc*f U*«E«BE*BliII 30 
m5^~&lz£^xfe£^xuzzt*&mtT&s** 

mmmei mm^j^zML^mm&^mwir^z 

Itfe^a^tStaE L/^;W:ML^im^M 

t^^hiaots ^H>'^^©e»*»j»'rsw«E 50 



nm 2002-258789 

2 

T, B5S3«a^^;uSrffiu8aW«EL>'^;i/*jEtt'rs 
HUBBaa^^^^i/fflllB^asv^MIE L^iMl/fflffl^St 

oT«i^*nfee»«£E* N Hff3a«a^^;i/»j»*©s 

je \z&-3 g s mm%h%m%7r^m £ <t o rjg^ $ tife 
e n # a t* ss g 3 c n & a*j» -r 3 c t * n a t -r s ; ; u 

im&m 7 ] m&m e \zmm(D^^)\,mmwm$im\z 
mE Ls**Mz&^xm^$n&m7F&&mw)Tz>zLt 

i:lbf;ra-7 >r J£©e»;&iS&»«-r 5 3 h £$ja 

Kmmuwmubs 

mm^^^mmmm^miz^^xmmmm^ti^m^ 
m IB; 1 * ;i/B0rM«iHK t £ ti s e 

ft 5 fc&izi&mte *m^zm&Tz 

9 ] m&m 1 - 7 (du tn* 1 ti3«©;^ 
>mmmmmmt, 

m&**)mMfflfflmmiz&^xmMfflffl$ftzmsksi 

m^*)mmmmmw\z&^xmmfflmzti&%mE 

m^^jmmmmizmm^mt&T^mmmst., 
m&**)\/mm^sizHi,, %&&s&mm$m*ft5 

immm 1 0 ] mmn Lj**)vft&m&m2titc.m& 



(3) 

3 

BuaB^S^^^^r^«$&^-^|gt!j^^(i, *ftH 10 

« 2 fgT-<& £ c t ht5;^;Hi9M& 
[IS^JB 1 2 ] m&m 1 0E«©^^;WB»*J»*» 

t9S3ffl«»«i&^^yr#«i&-r*K»«aaRtt, so 
HzH±©fla«Ti*ik*i«k«^*;i/iWJ 

[Hf;RJR13] «ffi^^;K »V#-fi*af>t5« 
WE L^<*;i/©3R*t#til©K»*tt-e*>*7»J»'r 

i 4 ] ib>rib i 3 icmm><D^*)mmmmj3 

ffifcltS^T, 30 
Ttt*&S*i3Mft«EEtt, hus3W«»EL^^MC^^ 

[M«fl 1 5 ] «jRe«S^qTg|ft«r«E L^^Mz 

itus35iiR£ titzmmx&R vmamt£i2 titzmmmR iz 
mmmiRz ntzmmxmj&tfmam&ztitzmmmfr iz 

tlZ^^X, ^»^^;i/©B»*9J»"ra««E L^t* 
JUMP*** v 7*h £ Hfil-r S 3 fc **Wi:-re^t*;WB 

[H»*JfI 1 6 ] ^*JR 1 5 £K«©^*;bH»fflW# 5 <> 



13582 002-2 5 8789 

4 

WffittiWSSWi;* x v rat. 

sie L^*;n:iotas*nsaifi*Bfttscfc 

[|IW©i¥*ifcaKf»] 
[0 0 0 1] 

/ < * jmmmm^m * m x. tz mmmmmmm^Rrfm^ 
&<Dn*;mmmmxmizm-t'z>o 

[0 0 0 2] 

(Liquid Crystal Display, WTs LCD^Of 

[0 0 0 3 ] C©cfc5feLCD©>o£*3c#L;fc7*>r X 
7"l/YhbT> tiEL (Electroluminescence) 

[0 0 0 4] bfrb&#*>, SIEL;^Mt 
mz.&s —B<DTiS#)lMV$nt(DLC*D\Z&\,\T{*, ^ 

(Dffimmmftffii uA-e&ziDtzMXs. siel;^^ 

CD-etU* lmAfIg*:&So IP*. t«EL;^;Kt 
KI1M X©LCD0«]1 T fSOiH*««E*i^Si: IT* 

*«EL^t*;i/*3tWrfc:l*»BT?«««**ffi^*fcU 

[0005] ^ct\ attTtt. m^mmzmmxh^ 

»«St»LLCDfc««E L^*;i/CDffl**JgttUT 
LCDCIt K*J««©J:5&JL— -tf3&s«k:^fi 
fc"rsflM8*««ra^S#, **EL;<*;i/lclt ^^r 



5 

[0 0 0 6] ZZX\ LCDtmmELst^JWDmmfi 

iz, &ffi t mE.*muisTmm£ j &z>o &if&*>, lcd 

AtisXt*. mz&Ti;* jimmcDm-Ss yu-^m^ 
m2 5-6 0Hzmm<D&m$iB*mnTzj5&&Mm 

M^frZ, LCDilMbtlt SS«E«£E#WfinT?*S<t 
5WfflF7^;m\ — mmZL^^MzML 

[0 0 0 7] 

tot, S!^«StcL 

£tc, mzmmmcD^o^ *> ^m^mmmmz^ 

[0 0 0 8]$»t ZCDXoU nmoiTlz & £ fifz 
[0 0 0 9] 

S*«^t*;i/«!MP^ai:, tIEL (Electro Lumines 
cence) 7 ^ ;i/ (c^f b ^ffltSC^: ilcfco 

mt.Tz> 0 zL&mmizxti&s wiEL/^^a 
t- mn< $ & z> tz to iz t&mttmmm msLftmrns ^mm 

fffi^tlE L/^;i/Mf St:«f&?^ 



(4) ' «?BH2 0 0 2 - 2 5 8 7 8 9 

6 

jumm^mt. z^mmm^mizm^^mm^Mzn 
mz&-5zmmE L;t*)viztti<T&mm t BE*mu-rz> 

[0 0 10] *^0^i2©Mit ftlOMfiK 

tt»o««2fST»s^k*«f«i:"rao 
10 [0011]S&, 3 tgltf>«i^ 

tt, 5 0HzJ^±cDj^5SiST-feSc:i:*^fS[h-rSo 
[0 0 12] *«IB©»4©«rtMU «B7t*;i/ 

st t . 85ib^ss/i * mm^wk vmmmm e l ; t * >i 
«i»*«fc*rLT* »K*»y<*;i/atrt9iawiiE 
20 *;i/©^*^iiol8»^ST?^ >*yfflm?2> zttf 

iaaffl^^;i/9J«S^©st5B5Ba««IE L;<*;i/ffil«i*I8 

^#aEL/^;i/^jffl)^^tti&^ti, %am^*)ifflm 

30 [0013]-*fc, *«W©^5©«fiEtt, 3S4<5D«ja 
[0 0 14] ^W^SOiSDSjBKtt, 

izMiy^mm&^mu-r^ztiz^^Xs mw**))/<D 

iSCTs HusBftS^^^^I/StftJfBWWIEL^^^^iBift 
StffBttffi^^^SiJIIBi^SlSV^WE L^^;u 

50 ctoT«*&*ftfce»«Ek:*t3S H ttfBEtt^Sfg^ 



7 

c©«fifcfcJ:titf, **EL/U;i/ 

tu SRStiftlliSS#W^;M|ij 
»#«2K5E L^^;^»J»* StJB^^ns k k * 

' [0 0 15] *^0^O^7cDS^ii, !?!6©«tj£ 

[0 0 16] tfc, >f:^CD^8(D«jSc«, »1~JB7 
©*J5fc0H^i"ti* 1 <0/t*;i/JBiW!lfB§8Bi:x fufB^* 20 

Suae/ ^ * ;i/ffi«;ffliHi^s c £ o t Eftfnn £ n £ e 
* * «*&^b k * jg* b fc ■mn-awwiiisT & a . 

[0 0 17] *fc, *%ffi®9S9®fl|/iK(;^ »l-»7 

m 3/ 1 * suBiMMHi =g© t mmmmz e 30 

3£gk> «na^<*;i/K»««^»b. iSttKIKtfBlHH 
k * »« b fc«S«ST* ft & o 

[0018] *^e^c7)m 1 0 ©fluaat. w«se l 
«*&-rsja«»«i&^^y^t, suffitti&stifcEiws 

^«E Lyt*;i/fcj*LT3IS««BEtBIftI-r*Ckfc:«to 

<kti«* *«EL^t*;i/^jBBtt*ttfc»*t:att/^ 
BttKftM8tt#fttt3*u £©E»JS«»fc:*-3&« 



£559 2002-258789 

8 

[0019] *%EPl<Z)ai 1 1 CDfltofcHU ilOff 

[0 0 2 0] 2©»tfiEli. mi 0© 

5 OHzHioiiittiTfta^kSWtkt 

[0 0 2 1] £tc, *$%W<Dm 1 3 ©««tt, MM'** 
fltJ&-ra«BEflt*&^'7 t !yrk. iiu3B«l&2ti&E»«E 

■KB»*^*;7ks iiu sB«*&£ ftfcB»«ff § b5 
IBW^e L/t*;i/fc»bTS£««ffi*HJJn"r*ckfc:J: 
ots 3»/^*;i/©B«r*W»-rs*«EL^<*;uwj» 

ft«, *ffi^^;i/Stf#«ELy^;i/©jR*4«a©E 
BSat?^ >*7»J«ltS 3 k # q!ffi«!E»SEE*stt»& 

[0 0 2 2] *fc, 4©«J5Ett^ ^1 3CO 

^7 a ^^fc«koTfltl&*n«.Bi6«5Ett, buIBW^EL 

k^^aSk^-^o. 

[00.23] ztzs Kmwcomi s&mmsts mise* 

fc»©B»«E2arrBift^a*jlW'rsB»*iCjlK^ 

f^r^ fflSBBft^aai^^^rKickoTa^n 

fcBtt«£E*fit*&-rSB»«BE«»&^5 t yrk. itusBil 

jr£ ftfcB»;&«xrrttffi#ilft £ nfcB»«EEfcaw s 
bu sBStH/ ;i/ £*f b 3fe«K«£E * fflira T 2> z k «c J: o 

f^rks «iaaiR*nfcB»*ttaiF»K«i&*nfc 

Epws^kiaoT, a»^^;i/©B»*»J»"rsw 
we L^;i^j»^^^rk*ji«-ra^k*w«k-r 
§0 z&mf&tz&tiai. «iEL;^;waoTi^ 
naa^SKjiSUT, mB*«^t*;i/2krf«na#«E l 

^<*^*B»-rsfc«6©B»«£ESVB»»tt#»*?* 

tlx a«*ttfcBift*ttarfaRsti*:Biir«BEfc:*t3 

*^t*;i/B»#«W*ti*. 

[0 0 2 4] jtfc, 6©S^(i, SI 5© 

HufflBMSiCa^^^rtt, mis©^ 
*S*g$©EtilSE©**«>, «Ha*«EL^t*;i/t 



(6) 

9 

[0 02 5] , 

A : Jg#c 

( 1 ) M^ltM+t|ga^©^il^^F*3gi5ffi^ 10 

mmmmmmm^cD^mmmiz'D^xmm'r^o 
m i mmmizfazmmmmmmm^ i o o ^at® 

HI (A) fcavridfc* C©KBSfrffite««» 
1 0 0©»**8B 1 1 Otlt HH, IBSOlMltfm 

£&oTU£ 0 mi (A) £jjVT0!IT- 
fis Sffis 12^8 0(^010) 1 3B$4 5#T*&£C 
k**LTt^o £0>«fc3fc:SjS»l 1 O^SB§^$ 

[0026] ^^MMtfamHis looit 

a-— ^BB^S^i}^^ 1 0#O) iC^T, 01 (B) 

1 (B) (C^-TWe^ 14W^>2 0 3^-AT^ 30 

asi i o«cBf«flBia^»a^*ns*«*, wt, r« 

Ell (B) £teifxbTU£V>#, 

mi (a) CD o izm^tit^mmi7fsmm(D±iz 

V^So 40 

[0027] at, N^itmtts 1 0 0 (Dft&mm. 
iz-DuxmmT&o m2iz^~r£?iz, mmstmmmm 

SlOOit ^-^7^1h^X2hlI6hta 

t^s. nij&£«4<z)xmfii (m®r^) tau £*m 

»<D«rSl 0 9 tifimttbtlT^&o —35* 4 
SSrWlS I C*y:73#««*&*U I C^y:73(3D±;J 50 
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.fcBHbfcfitfcttLCD 1 1 2#»tt£*u 
f«EL;^;n l jjji-x^x l tttfatzm 

aiiBS77, annatHsk olb^ji, #na 

«sau iTo«cD»«tt*w-r53»8a*j»^»»3, n 
v jum(omt±mm!&<D&mmm\zj:^xMf&£tix\,y 

[0028] ^CDcto^LCDl 1 2<D±35\ZtiLWhtz 

^mEL^*)v&mwx$>z>(Dx\ ^-*ffrt>%itm 

1 ltCfSI^a^^tlTV^V^SI 

ftS;ii:&< % -e©TSK:»5LCD 1 1 2 
m-h^^o Sfc, t«EL;UM 1 lfctt 
«^ST^JltV>5tt8tftot*, LCD1 12©S 

©i*is*#Ba-rsci:ttnrt6T-&So 
[0029] ( 2 ) L/^;i/ 1 1 1 ©a^«a 

T, ^&3^©««£B#;*ftT^£o El 31*. W*$E 

^*;n i m®±# (Rftn 2^ 

tSffia^Sai 1 lb, »fitS$t^lKfiS^I 
»StlT^5. CltL6CD*^««l lib, 1 1 1 r, 

1 1 1 St*, *ti*n<Dm^m*m#?2>m«my£m 
t,Lxmu^tiz^mttn(DM^izjL-DXs ^cost^e 

;i/i i i tis«a^fli«*aj5K*-frai»x -*i£><D3o 

©SSSSl lib, 1 1 1 r, 111 g:<D-5*>, 
V^o #J;U£s Su^cDHIl (B) fc*V^Ttt, 

smwrmmnms i o o « s 4r©a" 

[0 0 3 0] (3) MHFff-aLIIHRIISl oo©m«,w« 

m 

mz, 14l:$t7D^^0^#iu^^ MKH-^ 

ttmnisi o o(Dm^#ommzr>^xmm~r2>o muz 
ttsT&oiz, mmmmmm^i o oia, #ssihki o 

Is #jg0»lO2x CPU (Central Processing U 
nit) . 10 3. ROM (Read Only Memory) 10 4. 
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RAM (Random Access Memory) 10 5. Sf^A^gtf 
106, ^*M*5>f;U0 7, mftfel09. LCD1 
12M*IEL^;H 1 ltiotWSnT^ 

So 

[0 0 3 1] %£|hIBS1 0 H4, Huj*bfc5CD»SHffi 
RCafi^t^T»n^^«**s«LT»JBIIl»l 0 2m 

*-rso ^@ki 0 2it mmiBi&i o 
*m^t.\sT»mttmm*m&i o o 

So ROM10 4Clt «a©»J«B^n^7A^*aW$ 10 

©Pg, RAM10 5lt CPUlO307-»xy7k 
bT/BV^*l£o ROM1 2fcl*S«$ttS»Jffl7'D^^ 

iliaot, RAM10 5±Clt a-if(a^TAiJ 20 

— CPUi03lt 

SDW^yf 120 (H1#B) ©»T»ff*t*ffl 
U ccD»T«ffl:)6i:fcai*«^t4fflbt CPU 1 
0 3tZX*!TZ>o 

[0 0 3 2] Ji*)]/Y ; ?'tJ*l 0 7 {is H^vfrikzi V h 
n-^coftes BKr^SfflflllHiei.O 7 bSt5ffitftSffiffl 
WS881 0 7 cfrt>m$L£tlZ>o Z(D^^)V^^^J^1 30 
0 7(4, CPU10 3lCcfc5M»OTs LCD112® 
K«*J»*ff5 fcHIRrk:, *iELM;H 1 1 (Dmm 

-f;U0 7#, LCD112hfiEL;^;i/lll0 

h*7^;UO703>hn-7(t H 4 3 £B 

i^Sflf-7;i/ 10 7 a&ffllfibTV^o ZL(Dm& 
JSIIt-^H 0 7 a £(4, ;<*;i/H7-f;U 0 7 

*««^ « ^ SB»m£E»i5B»»tt^aaiE* tut ^ a • 

ft** *HSS0SlT-(4, Bn«EAtfBtt^rtt«ttl»l/ 40. 

^(4. Bifc^fitflfa^— r;i/*#jHUTa«iftB»«ffi 

mms. h n fc«EE«fc*1« £ -5 £Bft«JE$W0K 1 
0 7c^fi^-r^> o 0 7CD^> 

hD-7lt BSft^ga^-^H 0 7a*#flSbT 
^*;i/K^>f Ml 0 7#m^^g»«fcE»;5S*i* 
^b. ^ti£E»^ffif6OT[H]SSl 0 7 bCf^t^o 
[0 0 3 3] ZZX\ B5*|WIBbft#&* RAM 1 0 
5 ^SatS^ns^^^i—^Sf 1 — ^l/CDaBBrt^iC 50 
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-30TttB8?*a« asc^W^s :ox^ya-;i/ 
fir- >Oi/£«u r^^-^jL— ;i/^«Bj * r ^^^ 

So ^n^©t»^(4^T. a.— if #amff-simt«B i 

J.— tf*s*©fPeA*-rs<OTi4*i<, CPU 1 0 33^ 
* a — ;H17d ^ * A * Hfr "T £ C h £ «fc o 
#)T£<£0 0 0 5©0gT?tt. 2 0 0 1^12^8 B<D 1 
4^^ROOM-2 0 3T^-fO^ ^ 5 * >r *>* 

a. — ;i/T&*K :0X^r^a-jl/rt§«S©13K5 
"S^^lOm t«EL^;i/112 0gfiSSS 
till 1 1 rCi^tiSCh^^lTV^o 

[0 0 3 4] (4) Wh'7>f;tl0 7MF7>f 

*^S6^SST-J4, BU«Ebfe«t^^, ^Jl/F^AIO 
7#, LCD 1 1 2fc**ELMM 1 1 £*fs]l$tC 
E»rr£o J^TT-(4, ;*l/F7^U0 7WF7 

[0 0 3 5] 9c(DMWlz$>^T. LCD©ttffi**fb* 
i*£C£&<E»-r£2rtf>&C{4. *iS«H^BJfip-rsc 

(4, **^*il«ESffiT-Ei6-rs*©"C*S^ <££d 

;i/S*i3«^^itjn^s^cDr4m(4^uc^^^tiTv^ 

So fuT\ *^JE^ffit?tts LCD112kt«EL 
m*;H 1 1 i:*^*«lB»**Sckatcbfco bfr 
b&#*>. Ctl^LCD112M'taEL/^l/ll 
l**K:SE8SEB»#-e:S^(tT-tt. MtS4^«i r*, 

SttBBfcaiWvvc* S5«ftB»-rs^CDffil!;i^igiS, B 
■&«EESVB»;585*»£U ^ftt:J:oT±iaH«* 

[0 0 3 6] (4- 1) Bttffl«jR©«« 

BttH«»©a*fcov^TKW"r*. 0 6 (A) 
(4, LCDMf«E L;<*;i/Cov^, l/3ri- 
7^-< ©v^rv^XEffij^fT^^cD, ^^^mfiiST^ 
"fe^^>h«fi|CDS!]f^J4^-r0T*feSo ££x 12 6 

(B) (4, £©SUWflflfc:fclvt, «3^>«fiSi:»-fe^ 

> h a-gCDV^"rn^*t*bTl^S^hV^'5Ct*^"r 
ttJfc0T*$>&o El 6 (A) £*JVvri*. »l©3^e>« 

acoMOiiw bfc^^ y * > v *«»»T-a* 

b, f2©^ : E>tSCOMl il^f*b^:^-tr^^> 
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^>ha' -g' (4, 3t*vte^ > 
IT^SChmo 0 7(4, »*<3D rsj * 

-JO **LfcHt?ft5p C©0 7^*5V>Ti4, 

C> BJfiPSE 0, Vb, 2VbTft5ZJ:4 
^Itl^o C©E»«ffi3 VbASLCDCD3^E>«S 

[0 0 3 7] 06 (A) C^t^^y^gCOM 

GOCMtSS^-fe^Vha (16 (B) #M) & 

CDti3«tSCOM0-SEG0©Elft«JBj fc^-TJ; 
o\Zt$.Z> 0 fct, I7l,-A«n»@ta~t 
f ®-5%MBHIt a SUBURB t d£*5Vvc<Z>«^ 
3 Vb#ffibn*nTS*Hz^> h a(4;t>tt?ihfc 

ha(41^U-AS8F^*^2(U N EPt>25Hzx2 = 5 
OHzSJK©^ift»T-^>ttSgA$«!}ig$tiSo — « 
t % AHCSTIt Alt#©jg&«#JKj 5 OHzfiTFT? 

[0 0 3 8] 0 6t:^-rct5fc:«fiE$*ife#«IE 

G0R5fcMU 07© rtHEL;^;W:W^COM0 

- S E G 0 ©K»«afcj £^£5^ -3Vb-3V 

b*7f©«EA«a»«jfc:BiJn*^s.ci:k:ttS 0 

T% tSEL^^H 1 l#$e**-3fc&fc«JM&«£E 

3 vb#<&gh(£^irs^ :©««el;^;h l l 
^^■TSflBIBtt^ 1 7 AfflH*0>JHB t at*^ 
T<E><frT-&S 0 tot, W«EL^*;i/CD»g\ 
^>Kattl7U— AaBH^TllHl. IP^>^1/-A^ 

So IP*» AH©Bt»rSAIt^©S«»<«55 OH 
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[0 0 3 9] fCT\ £®«fc"5&%S>og(Draffl*#ife 
f£^<. *^JfiJKS8T*(4s t^IUKI 0 2fr 
ftSE!WSi£»*iItt (2 5 Hz) ©2fBSJKx !P*>x 
5 0HzifitRSLtV^. *«EL;U 
;n 12(4, KtftffliKjRfc^^fliRR^aaSOHz-e 

»*tso^ fe6o»*s»sua^ 0 LCD1 

12 (4v 50Hzx2 = 100HzW >ttJ8fc.«s t> * 
il«©^^^t?U5^p a pg(4fpl±-rSo CCDct^iC 

io yt*;n*^^u o icommmmk^ lcdii2^ 

tJC^^oX, LCD 1 1 2*mW)$1t2><D£mt&o\Z 
CtilEL^H l 14iiiiE(cffift^-y-sc:h*spj 

-Affimmt2 5Hz«(tmU ±Rtt6 0Hz 

SI&CD 2 {gfgjgj fcfct, rs OSJS-1 2 OHzlilj 
fc£U LCD 
0HzgJSJU±T-fetuH, CCD^l^— AMftftt 
20 ^©S*^«EL^^;i/(Zfflt>T*. 

[0 0 4 0] ( 4 - 2 ) ffii&m^&tfSKl&^ScDjt^ 
(4-2-1) LCDhf«EL/^;i/0|6S#tt 

^0ffif^, £t\ LCDhtiEL^;i/©^ffitoi> 
Tiffin *n^n©^^;i/^>ttJ84:-3&S&4i)(0^ 
^^TPaTU<o 0 8(4, LCD^'*frs*«l« 

mftizmuzftfrmjfc&mwmizmKx 

SBJjD«BECD^S»ffi (^»«£E) *JBlvtl}5o 0 8 fc 

ttsTZoiz, LCBizm®mE.izMhx?tmmm&mm 

9 0%gg{c^/iB-rs«BEVth-LCD*»^ ^3858*1 0% 

aKtafeB-rs v s a t £-ett#«fcft«tt»biuae> 

ft£o ::t% m£EVth-LCD£, LCD^>ht§fc 

mffiVth-LCD^Bf^o ftot, LCD**>i:-rsfc«e> 
40 (C(4>. C©BSHBS£EVth-LCDJ: 5 A^V^>mjEVon-L 
CD*H3flnU LCD^^-7h^S^A6(Ci4SI<ttmfiEVth 
-LCD t) /J* £ I 7 n& Vof f-LCD£ ffljp "T S & 
So LCD4^>^7ffl»t5fc«)|:|i, ±13 

Vth-LCD, Von-LCD, Voff-LCD#&£^1-H«5t*8l 

Voff-LCD< Vth-LCD< Von-LCD • • -® 

[0 0 4 1] mz. 0 9 (A) (4. mmELsi^Mzft 

50 (b) (4. &mELJt*Mz&tt&mE.hmm t t<Dmtik 
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*Stt**fLT^So 1219 (A) \Z^X, AF^© @ £ 

n*T&m*mi , &*mGk^r & z t #t % zwm. * x t 

Its 0 9 (B) XZ&WX. CCDm^Y^t#^^:i6tC^ 
£o 

Vth-EL< Von-EL • ■ ■ © 

ftT> C©S©^^T^ff*W«EL^^;i/C3[)^T^ 

[0042] (4-2-2) m&mmcDm^cDmmmB 

t«ELy^M 1 2 It, ^CD^fi^i^bT^SmE 
Vth-EL#M&3^#^ftT^£o #J;U£, Sifia 
^©ii^Ji, ^SmfEVth-EL= 3 . 0 (V) T*&£o 

s^t^ *^»iT-ffliM)LCD 1 1 2<Dmmm.fc 

£Vth-LCD=2. 0 (V) i:U7^F7^U0 7 
<Dig»11ffi£3 Vb = 4. 2 (V) £-T£ 0 
[0 0 4 3] LCD 1 1 2CD^7mjE^oV^T 

Ei7{3^i^T^-7ttsih^^>z3^e>meicoM0^ 

tf-fe^> M1SEG lF^mJE£#;tftkf^£31 
MXBZ&olZ, Voff-LCD=l. 4 (V) ( = Vb) 
h&3o LCD 1 1 2<D*>mE.lZ-z>^T\£s M 

KDZ2^>nmcoM0Rv^^^^ > hm^ssEGop^ 

(Dm^&CDmWm^&tl&Ji^frt), Von-LCD= 
( ( (3Vb) 2 +Vb 2 + Vb 2 ) /3) */ 2 =2. 68 
(V) tte&o dft£Voff-LCD= 1 . 4 (V) N Vth- 

LCD=2. 0 (V) , Von-LCD=2. 6 8 (V) £:£<D 

Voff-LCD (1. 4V) <Vth-LCD (2. 0V) <Von- 
LCD (2. 6 8V) 

LCDCD^T^fr^«fe^cDT% LCD112 
CD* >ot :7f&Jffl)# njm £ t£ Z> o 

[0044] — *&8E L^^;i/ 1 1 1 <D*>mmz 

^Tte, L C D 1 1 2 ©J; 9 ^M^Stt^f S 
<T±U(DX\ m7\Z7Ft~Zi^:>mffiCOM0J&Tf*y 
* > h mfis S E G 0 HScDlS^ t a \Z 03 SP £ ft £ Von-EL 
= 4. 2 (V) (=3Vb) ht£Z>o ^ft^,Vth-EL = 
3. 0 (V) N Von-EL=4. 2 (V) ft A ~T 

Vth-EL (3. 0V) < Von-EL (4. 2V) 

tub. ^mEL;**)V(D&ft^ft&mtz-?<DT\ mm 

EL7t*;i/l l KD^y^yUM^mttn^o 
[0 0 4 5] ZCDJiolZ, -I»1E^4. 2 (V) t 
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*;n i iizm&*m^?zzt&^mttez>z£&t> 
[0046] (4-2-3) 

mz, i / 3 r cd^> ji^y-u xmmiz£ &m 

th-EL=4. 0 (V) £t£2>o £tz, LCD 1 1 2(Om 
10 fBmffi(i±aBhf5]^^, Vth-LCD=2. 0 (V) 

So £tc, mmm>E£3 VhlZ^UXlt, tIEL^;i/ 
1 1 l£)£^1IJEVth-EL=4. 0 (V) £D+#A£ 
<~rz>tz&). 3Vb = 4. 5 (V) hl^o 

[0047] sr. mmE l^ji i 1 1 mo^ti*. 

Vth-EL=4. 0 (V) > Von-EL=4. 5 (V) hft 

tu ^<2>iz7jkTmmEL^^)V(Dmi^^mtc.i,s * 

[0 04 8] LCD 1 1 2(DtfyMBLlZ~D\s^X 

m7*^m-rtl1,£t>i>>2>JiolZ, Voff-LCD=l. 
20 5 (V) ( = Vb) h^So £fzs LCD 1 1 20t> 
SJEtes Von-LCD= ( ( (3Vb) 2 + Vb 2 + Vb 2 ) 
/3) 1/2=2. 8 7 (V) tttZo C ft Voff-LCD = 

1. 5 (V) , Vth-LCD=2. 0 (VK Von-LCD = 

2. 8 7 (V) ^QiZttXTZt.. 

Voff-LCD (1. 5 V) <Vth-LCD (2. 0 V) < Von- 
LCD (2 . 8 7 V) 

[0 0 4 9] LCD1 1 203> h7X 

D^tSfe^^^bt, l&»1iflE3 Vb = 4. 

30 8 (v) tm< istzm&iz-Dux^m? So z.com^ 

W«EL/^;H 1 lt:o^T^ Vth-EL=4. 0 
(V) \ Von-EL = 4 . 8 (V) h&lK S©iC^^"# 

iEL;^;i/©M^Mifei, *>*ymm&*im 

[0 0 5 0]-*. L CD 1 1 2(D^ymmz^\X 
tes Voff-LCD=l. 6 (V) (=Vb) tt£Z>o £ 
fzs LCD 1 1 2<D*>mmz-D^XI,Z, Von-LCD = 
( ( (3 Vb) 2 +Vb 2 +Vb 2 ) /3) */ 2 =3. 0 6 
(V) ttt&o IP*k LCD1 1 2(D^^mEEVoff-LC 
40 D^^->mffVon-LCDhc7)^^, 

3. 06-1. 6 = 1. 46 (V) 

h&iK mmm&3 vb = 4. 5 (v) 01^0^71 

ffi Voff-LCD h * > MR V on-LCD h ®Mt S 
2. 87-1. 5=1. 37 (V) 
£t)X%<t£Z><DX\ ^> hy* b©fpj±^^'rsc 
il^f^^ftSo b^L^^e>> Voff-LCD = 

1. 6 (V) ^LCD 1 1 2<2^ffimj3EVth-LCD=2. 
0 (V) fc:5SlMS*:&oTb£l\ Voff-LCD=l. 6 
(V) i:Vth-LCD=2. 0 (V) t^o & o &*'hS8£fc 
50 xu, +ftte*y&&&mt>tite^ 0 '&-iX, LCD1 



(10) 
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[0 0 5 1 ] **JH0K«7?tt, IKS;mjE3Vb 

£i§< SC£:&< L CD 1 1 2tf)3> b£fq]± 

W)]/77UtrxmmzLX\,>&o Hi 1 (A) fcaSfi 

■■ift»*«5u mil (b) izm&mmmmmi i i 
011 (a) «u mil (b) fc35*-r«f*«fc#^ io 

ct o U 1 / 2 7 s * - ^ ^ S ft J: o t mm E L ;1 * ; 1/ 

1 1 ifc*e*a^-rs»^ftfflfiu fgi&mfiE3vb 

*=4. 5 (V) tl/3ra-T>fIli:LfeS^ 

[0 0 5 2] mel/^h i nc.ooTii, 

Vth-EL=4. 0 (V) % Von-EL=4. 5 (V) hft 

[0 0 5 3] LCD112C^Tit Voff-LC 20 

D=l. 5 (V) ( = Vb) N Vth-LCD=2. 0 

(V) , Von-LCD = ( ( (3Vb) 2 + Vb 2 ) / 2) 
*/ 2 =3. 3 5 (V) fc-fcft, ^OlZm-tLCBCDmi 

m^mtzTo zLtiizmtLx, lcd i 1 2(D*ymj± 

Voff-LCDfc^>«JBEVon-LCDfc(©ll3&s s 3. 3 5- 

i. 5 = 1. 85 (v) 

m<D* 7 m& V off -LCD >nm Von-LCD h(D^L 

(1. 37 (V) ) Jit)*S<&«©^ ^>b^^h 
©iRLtfc*-**-*. £ Voff-LCD=l. 5 (V) 

ii, LCD.l 1 2©HlffiSjBEVth-LCD=2. 0 (V) <fc 30 

So 

[0 0 5 4] CKDcfcdfc:, ig»mffi3Vb = 4. 5 
(V) fcU Ii^l/2Ta-r^v;i/f7b 
^^Ilhbfci^ LCD 1 1 2CD^>^7»JIB*S 
jFfcfrV^o, fi!EL^;H 1 1 fcgSe*^"*-* 

[0055] (4-2-4) n&m^(Dmmm&Rv<m 

«JEEttVth-EL=5. 0 (V) ^ft£ 0 ££s LCD1 
1 2©Hfi|«JEJ±±BBi:|5iat, Vth-LCD=2. 0 
(V) T*&£o S8S«E3 Vb=5. 4 (V) h 

b£ 0 Z<Dm&. LCD1 1 2lZ^UX{^ ^->m£EV 
on-LCD = ( ( (3Vb) 2 + Vb 2 +Vb 2 ) /3) J / 2 = 
3. 4 4 (V) h&tU Vth-LCD=2. 0 (V) J;^ 

7«flEJiVoff-LCD = 1 . 8 (V) (=Vb)T*$>*K 
^fiimHVth-LCD=2. 0 (V) kiEV^iiftoTUS 50 
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So — ^ *SEL;^;h l l£-20T(i, 
Vth-EL (5. 0 V) <Von-EL (5. 4 V) 

[0 0 5 6] ^£T\ ffi®SJSE3 Vb^fi^^l:^ 
<U 0B£«, Iiiff3Vb^6. 0 (V) hbfc^i 

So — LCD 1 1 2£oW£«U ^">mffi Von-LCD 
= ( ( (3Vb) 2 +Vb 2 +Vb 2 ) /3) l/2 =3 . 8 
2 (V) h&tK Vth-LCD=2. 0 (V) 

Voff-LCD=2. 0 (V) ( = Vb) Ztl&K 

iMMEEV th-LCD = 2. 0 (V) iiBIbffifc&oT 

do diifcL LCD 1 1 2As«^>«JghftO, *7 

[0 0 5 7] W±o#iS«S^?>, S.«EL;^;^ 
*T*f*£i8fc-rcfc d fc-ra&toteJMMtffi 3 Vb©M 
■Kbfc3K»tTftt % LCD1 1 2<3D3>h7^>CDBajS 

[0 0 5 8] *dT\ **JBK»t?tt, fg»mffi3Vb 

{is Wfi*^©^^ 1/3^^— t<< w^yvz 

(A) tfMf«IS!l-l 1 b£**5^ v&mW)<D 

»^©K»a»fc*^u hio (b) ctea^^iii 

111 bcDn^ >m^Sh-fe^^ > h«ffi©fflttfl|*jS 
tcllO (B) fc:fcvvt, *>ttffi£Lfcv^3Hr^ 

~tzzi^>mmt*?*> hmmtizm^mtiLm&m 
[0059] z<dx*tj vtmmz&uT^ ±sB©« 

ea^©»-&*Ji^UTx Vb=6. 0 

(V) . ^fimfiEVth-LCD= 2 . 0 (V) N ifi5g«JEV 
th-EL=5. 0 (V) hV>d^f*T-±s2hPJ>|i^tt^ 
frdo LCD 1 1 2^Cov^T(is Voff-LCD= 0 
(V) , Vth-LCD=2. 0 (V) \ Von-LCD=6.0 

(v) tftt), a<i)k:*-rLCD(Z)A«"*ff*a&-rco 

T% LCD 1 1 2©*>*79J»3asqrfBT»S. 
fliEL^H 1 1 Jd-DOT&s Vth-EL=5. 0 
(V) s Von-EL=6. 0 (V) (=3Vb) 

i^SmjE Vth-EL i: tf- >mfiE Von-EL ^ ©^:/J^BI^ +^ 

[0 0 6 0] JJiRUfciifc, #*JBB«rcfcJU 
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l 2tiu fiiEL;^;n l 

;i>*SB«bT:fe!K CPU 1 o 3**«&fg^*tifce*a 

[00 6 1] fefc, ±ffi©KW7?ifi^fcSfil<lie»«£E 10 
kBi»aa)fl^totW*Bl 3t»U ±iEbfc<fc 

t>i±m*mi 4£^ut^£o mi aiz^x, lcd 

7 mffifiOWW*£E L >«£E<B©T^Ss3 b fz 
xgiii, LCD 1 1 2(D^y^&i$ffi%t\,t£\<^Z.h^7j< 
bT:fc>K AEPtt, LCD 1 1 2 ©*!7«H4#+#fc:» 
£n&V>Ck£jpbT:fc?K AWiis WIEL^l/l 

[0062] (4-2-5) LCD1 11 ©Sffiffltt 
±«ELfectdi^ J»fiS^«SU 1 lglil/3ra- 20 
5^, #fia^««l 1 1 r«l/2^^-^^ N Wfe 
Wkmmm 1 1 bfi;*#5M y*B»£<fcoTB»rrti 
Kcfc^fc«)s CftS><5!>S?S««U 1 1 g\ 1 1 1 r x 1 

1 1 h*mmT&^^>mffiRTF*y*>hmjmiz. * 

ti^time (A), BIO (B)> Bll (B) lzm+ 
&5\ZhxmbttttbtlT^tlliJL^o —lis LCD 1 
1 21*. *SEL;^;H 1 1 

ttWfcHU «fi««f«l 1 1 g#B«;<r£k#l*l/ 

3 5^-5^ fSfi*^««l 1 1 r#BftlT£k£Ji 30 

1/2 5*3.-7^ ffiaSMl 1 lb#Bifrt-£k 

IZttffo-rZfz&lZ, LCD 1 1 2<D^^>mffiRTf-te? 

*>vmm<Dwm*mi o (b) ^t^^f^y^i 

[0 0 6 3]mit 1/2^— t 1 ^©*^ LCD 
1 1 2©^^>tlSMUTliWxlffll 1 (A) CDC 
OMlkH-©Bift«9K©«£E*B3/raLT*S, *>tt 

m\zisfr\,\*?*>bmmzti\sTi*m?Liimi 1 40 

(A) ©SEG 1 ©Bft«m©«£E4fflfinU 

(A) ©SEG2kH-©B»iaaB©«£E*8i36p-rtLtt 

[0 0 6 4]^;, l/3^i-^^CT)ii^ LCD1 
1 2©3^E>«at:»UTB:«A«BI7©COM0 

-t?^ > HSl:»bTtt«iliH7 0SEGOi:B- 
<DB»&^©mEE£ffltoU *7tt«t:b&^Hz^> 
hSffifcjtfLTJ±m«ia7CDSEG 1 k |5]~-<DB»;& 50 
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[00 6 5] B : tMf 

m^mmmmm^i ooocpuio3it t,>tv 

^-;i/fI/D^7A$^t6Chia^T, RAM 
1 0 StCfBIS^ftT^;^^— 

ffi^+^>no fits cpui0 3it ^Hig 
Bl 0 2fr&«»^ti*^D»y*t:at't3v^T»aE«r«* 
ft-BSu :©iSM^^rs;a-;i/fir-7;i/±(?) 

fitters i5 ic^b^^a — :/;i/±e) 
a^MttMrfl ri 3BS5 5#j fc-»bfc»^*»rr 
£o #avT% CPU10 3(t ^t7^^a*7D^7 
A^iUT, ^^X^^~)^m (ZZX'tts 14:0 
0 ROOM2 0 3 MEETING) 

^MiS (CCT-ti, isea^«ai llr) 

o 7ta»-rso 

[0 0 6 6] — ;^;VK7^/H 0 7(D^J> bn — 
^iis CPU 1 0 3^^>CDfg^^J5&bT. El 1 5 IZvfsT 

««1 1 1 rt^SOT- (Xf7 7S 1 ; 5P0 s 
^^^^S4^Mtfo 
[0 0 6 7] ^f77S 4 fciSWC* J*l 

0 7 cd^3 > h n— ^hu m i 2 ^^-rBi&^^e^— 

1 / 2 ^ -f <D & ^BK^ff -5 <fc -5 £B 
■bSSWIWElBl 0 7bCiSt5o ^tU^JSbT, B 

n^r&ffifliiiis i o 7 b&, mfe(Dx>( v*>wam& 
m\ i/2T^—Tjmm*m?fTztz&)(D&feMtt 

[0 0 6 8] &UT% JDsltt^fy7S 5fcJi^ 
;vb'7>fyU0 7©3>hD-7lt Btb^SSH!^— 
7M0 7 a*#SU *efc»j6bfcBtt«EE. IP*> 

4 . 5 (V) £B*ttEflMIiaBF 10 7c fcfBSVJ-S. 

dtur/Sbr, B»®iEEfflffli[H]s& i o 7 cti, m^©^ 

IS^*iXfcElft«£E4. 5 (V) JT^fftSc 
[0 0 6 9] C©J:5(cUTB»^a:#««*ft*i:s 

^ ^ ^ /7 ^ ^-$Rv<mfrsffimz&-3^T, a^E>mm 

»V-fe^^b«at:Bf*©«£E*BifllU 01 (B) 

CDl 1 2t*k*4:«5%*tfC^&Rf*l«*W4. 

5 ttfcB»35SCte: «k o T S^tKS^IKtt^ Ck£& 
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£o CCDjSg, ^l/h'7^A'10 7lt EI 16 (A) -> 
(B) -> (C) fcSVTcfc-Sfc:, flELWl 1 1© 

to o 7 o] ±iB(7)0»jT*(i > ^ea^^i 1 i 

tiXiZmZtiX^ZM&lZs ^K7>f;U 0 7<Z);i 
Uf77S2) . Wfe^M^bfclgftmjE (6.0 

(v) ) izTz&ommmfrmmmmi o 7c«^t 

[0071] sfcs x^^^-^s^-^i/ 
t*v^iwaa%iii«i»fiasf« 1 1 i*fc»j6f* 

tt£ftTffl«£*UTV , >5»&y\ ;1*;i/F^-f/U 0 7 
©n>hn-^li, Jftefc#j6U&B»;aS5 (1/2^ 
^ >f ) £fr a «t -5 £Btt;5ttflMHl|e]B 10 7b £JB 
SI Ur77S6) , J^e^M^bfcffit&SJBE (4. 20 
2 (V) ) Hr*«t5E»«BESa»llll»l 0 7 ciCfflS 

-r* Ur^rs 7) p 

[0 0 7 2] W±ifi^fcWlfi»»t: Atlfc ««E 
Z(DmmJ5j&Z&r5UT L CD 1 1 2 £«B$^jMf«& 30 

[0073] c : nmnmcDmm 

( i ) mmm^mmtmfem^mmcDMM 
mmmmxit, nmm^mmh{.xnmzmm\.tzmm 

<f ^> b ^CD^aS^^> J; 9 &tff?S*T: $> o t £ 
[00 7 4] ( 2 ) ettH89KStfBtt£a®jB£ 
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fciBbT31*T^S«»ffltt»SVBi(i*SCtt, LCD 
1 1 2©HffifiEEVth-LCD J £««E L>H*;H 1 lOjfij 

lf©«t535!LCD112J:t«ELM;Hll* 

f#£fr*>T-&3o Rfc* WiELWH 1 l<D&&m 
JBEVth-ELtt, mW^IUl 1 1 

Vth-EL#, m& J Pm&<D^ti& *) 
5o.0M2.fcf. 100 (cd/m 2 ) SiK<D*&!)WSt> 

£fc> CntlJDiT, ARB<Z)ffiS5fi©l&»* 
*«E \.^*)V\Z&^xm^&T\s¥V^><D& 

7©t£iH&fc^ ifCD«fc-5*LCD 1 1 2 fct»EL^ 

*nmwtmiz&uxMifki,tzmmiz&~5g^ mmmwm 

[0 0 7 5] (3) h«Hk3^>«B©«M- 

fflffr«*H6^ 1 llc^l>£#. Wb^)^ti^$ 

^>hi0LCDl 1 2StF*«EL;^l/l 1 1 
^T»Wbfc#, VhU^^SOLCD112Mf« 
EL;^;H l 1T*&oT&£^ 0 
[0 0 7 6] (4) Mftf^WttttS 1 0 Ocd^S 

MKtf^t»$ga^i o o<Dmmi±mmj&mxmwi,tzt) 

(DtzmfeZtitz^o EI2fc:*"rw«IEL/^*;i/ 
1 1 l i: LCD 1 1 2k(i±TH«* s a*TfftoT*ck 

v^o lcdi 1 2ifimmu$t\z^xmm 

ZiifzMm^^frhteZo £tzs H 1 fc:4$^Tas%« 1 
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[0 0 7 7] ( 5 ) ^^CDBti 
tiELWl 1 lWu S^fS^l lib, 111 
r, 1 1 1 g<D3-o±X*mz.X^Z>>&mttj:<, Z<D 

mE 1 1 1 ftm&mTTsMm i i i e<omz ^ io 

-f^l 0 7©^ti-gpgT% «Ma*^fciBbfcB»«ffiX 

;h l i0S*fi#lfio«6tti»BTlia^. 
[0 0 7 8] L;1*;H 1 1 1 20 

lib. lllr, 1 1 1 %<Do*>(D2-o*mX2>m 

Ei&^sess^— i o 7 atctt3fefcfctoSLfc 
«t^. twit** fiEu^;n 1 1 

1 1 1 rMfM^l 1 1 b©Wa^TM$ 
ftT^S»e\ KMSiCSS^— 10 7 afcrii. 
lSe*^«ai 1 1 r»tK*fi«5MM*l 1 1 b£*t/fe 

*;i/i 1 i*sgfi^i«i 1 1 rsv»eas«ai 

1 1 b»wBfia^«ai 1 1 g(DMz&~? 
xmmztix^zm&kmmx&Zo 

[0 0 7 9] mmffim 111b, 1 1 1 r . 11 

[0 0 8 0] (6) V7 h^rXtJ^-F^Tfl^ . 

•kot^ns^^b'jxrwot, ±j&brttBi& 40 

T-^fflrSdi:tprtE7?ftS 0 CPU10 3#E 

©^LS^m £ ft o T ; t* ;i/B«tfgffl 4 ff a tz \f Xb ct 
©j ^ooffifStc&s ±SHCPU 1 0 3**#trdht: 

50 
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[0 0 8 1] (7) ^S^tlOfflS 
mBJKJBTtt^ LCD112, tWL^MlK 

atf^F7>f;u o 7 *KKftfgaa^«s i 001: 

©i!f§«SSs MP 3 7U-t«©M©f *B£«S, 
[0 0 8 2] 

e»£ *> -^ah**: i^xm^ it 

ztz&fc&m?mmmmLiz&-3^Xs ss^*;w 

B»»J»*B*ftffl^t*;i/K»»jai«ltkbT«ffl7?* 
£ (»*JB 1 . 1 0 ) o -~ 

[0 0 8 3] Sfc, *»B8t,t*i«. *|;t*;«v* 

^T«g^*;i/;Rtf#«E Ly^;i/*5£aHE»»JIHI-rs 

^gilbTfiJfflT-^^ («f#JH4, 13) o 
[0 0 8 4] *#Wfc<fc*ltt* *«fi**^qIIB 

£E»TJ*Eft#iS*SlRU £©EttSE;&VEi&;Si£fc 
3£^v^"rttffl^^;uav*«E L;^;i/^^iilM 
#*©^^;i/Btft*J»««*«m^^;i/B» 
SJ»8IkbTM«7?S4 (»WH6. 15) 0 

[HVo)iaj|L«iMn] 

[ei i ] ^mm^mw^m\zgh^mmmmmm^(D 
m 2 ] mnmmmiz&zMmsYMmmm^ttm 1 ic 

[03] HI*Jlfi»»fc:«S*«ELy^*;i/#«l*s«- 
[El 4 ] PI^Jfi^Sgfci^SKKfti-Mtf ffi«^CDSa«J 

[05] m^tmm\z^mmmmmmm^<DRAM 

[0 8] LCDcD^a^tS^^t-HT-feSo 

[0 9] W«SE L^<^;i/ffliil!)!lf(4S:^t"0T*$)So 

[010] mmtmmt&zmmmmmmm&vmTF. 
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im i i ] nmmmzgk^mmwcm.mm.m^com.Tr- 


5 . . . 






6 • ■ • 






100 • 




[@i2] mmmBmtm&mmmmmwiwmcD;** 


101 • 






102 • 






103 • 


• - CPU, 


[ii3] mmmnmiz &z>m.mmmmm^<D l c 


10 4- 


• • ROM, 




10 5- 


• • RAM, 




106 • 




tEi i 4 ] mmmmmizgh^mmnmmmm^(D lc io 


10 7- 






10 7a 


• • ■ BK^gS^—^K 




10 7b 




[His] mmmMm\z&zmmmmmmm^<D c p 


10 7c 


• • ■ |gi6«Hfflffl][HlSS. 
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• -WKT 


[ia i 6 ] mmmwmiz&zmmmmmm^m^ 


no- 






il 1 • 






1 1 1 b 




[ft-ffCDS^] 


1 1 1 r 


• • • ifii^ta, 


1 • • • 


lllg 
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112- 


• - LCD (*B>n*;i/) , 


3 - • • I C*v^ 


120 • 
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[012] 





m 


m 


m 










&©«JE3Vb(V) 


4.2 


4.5 


6.0 



[01 3] 



LCD OgiISS: 
Vth-LCD 


2.0(v) 


2.0(v) 


2.0(v) 


<0W«EMh-EL 


3.0(v):3i 


4.0(v):S 


5.0(v):f5 




1/3 Tzl— 5^ 


1/2 Tzi— 5^ 




LCD8ES«E:Vb(v) 


1.4 


1.5 


2.0 


LCD Ott V®E: 
Von-LCD(v) 


2.68 


3.35 


6.0 


LCD COzT^E: 
Voff-LCD(v) 


1.4 


1.5 


0 


EL CO^-^^E: 
Von-EL(v) 


4.2 


4.5 


6.0 
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[011] 



[HI 4] 



(A) 



(B) 




COM1 |^/^] COM2 



S1 



*i«EL 



fife 





S2 






S6 

r S 


1/3^—^ 




i/2^n— 5^ 






i 


S3 




S5 


S7 


3Vb=4.2(v) 




3Vb=4.5(v) 




«U«BE: 
3Vb=6.0(v) 











LCDCOSfl^ff: 
Vth-LCO 


2.0(v) 


2.0(v) 


2.0(v) 


2.0(v) 


2.0(v) 


{BSSgtt:VttvEI_ 


3.0{v): 


4.0(v); 


4.0(v): 
ft 


6.0(v): 

m 


5.0(v): 

n 




1/3 


1/3 


1/3 


1/3 


1/3 


LCD ffifc«l±:Vb(v) 


1.4 


1.5 


1.6 


1.8 


2.0 


LCD W^V^fE: 
Von-LCD<v) 


2.68 


2.87 


3.06 


3.44 


3.82 


LCD t^)^-^«ffi: 
Voff-LCD(v) 


1.4 
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F* — A(##) 2F002 AA06 EA01 EA04 EB01 EB12 



EG02 EG03 EG04 
2H093 NC02 NC06 ND49 
3K007 AB04 AB17 BA07 CA01 CA05 

CA06 CB01 DAOO DB03 EBOO 

FA01 GAOO 
5C006 BB01 BB08 EC08 FA41 
5C080 AA06 AA10 BB02 DD22 EE01 

EE05 EE30 JJ01 JJ02 JJ04 
• JJ05 JJ06 JJ07 KK49 



